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SECTION 1. INTRODUCTION 


Kenwood’s TS-520 is a solid-state, amateur band single 
side band transceiver which uses only three vacuum tubes in 
the exciter and final stages. The TS-520 incorporates many 
sophisticated and modern features which make it a very 
useful transceiver. The information included in this service 
manual is intended to complement the technical data 
supplied in the operator’s manual. For example the 
operator’s manual includes pictorial parts displays, voltage 
tables, operating instructions, a troubleshooting chart, 
and the block diagram. This service manual includes 
technical service procedures, a parts list, circuit board 
layouts and full schematics. Together, the two publications 
provide full technical information. 


SECTION 2. TROUBLE-SHOOTING 


The following table describes possible causes of different 
malfunctions which might occur when the transceiver is 
connected and operated as described in the operating 


2-1. RECEIVER SECTION 


SYMPTOM 


TS-520 was completely adjusted and inspected at the 
factory prior to shipment. The most common causes of 
service problems are shipping damage, improper operation, 
or component ageing. When shipping damage is the cause 
of trouble, check for loose connectors, disconnected wires, 
damaged or open circuits, or mechanical damage to relays, 
crystals, or other parts vulnerable to vibrations. When 
component ageing or improper operation is the cause of 
service problems, check for deteriorated or burned out 
parts. The troubleshooting table is useful for pin-pointing 
some problems. 

Be certain to check in the operating manual for a detailed 
circuit description and the block diagram. 


manual. When problems are caused by defective compo- 
nents, replace the part only with its exact replacement 
or a close equivalent. 


REMEDY 


No power from power supply. 


Blown fuse. 


No noise can be heard from the 
speaker. 


Noise, but no signals, can be heard 
from the speaker. 


Blown fuse. 


Defective POWER switch. 


Defective power cord. 


Replace the fuse with a fuse of the same 
value. 


Check and replace the switch. 


Check and replace the power cord. 


Defective transistors on the AUDIO 


board - Q3 and/or O4. 


B + circuit shorted to chassis. 


Check and replace the transistors. 


Locate and repair the short. 


Defective speaker or disconnected 
speaker plug. 


Check and replace or reattach the 
speaker. 


. Defective transistors on the AUDIO 
board - Q3 and/or Q4. 


Check and replace the defective 
transistors. 


PHONES or SPEAKER jack contacts are 
broken. 


. AF GAIN or RF GAIN controls are 


defective. 


Check and replace the defective jack. 


Check and replace the defective controls. 


. TC1 on the CARRIER board requires 


tuning. 


Defective diode switching on 


the CARRIER board. 


. Output from the AVR board may be 


unregulated. 


EXT VFO jumper plug is not inserted. 


FUNCTION switch is set to a fixed 
channel position. 


See Section 3.26. 


Check and replace defective diodes. 


Check the continuity of the MODE 
switch. 


Check and repair the AVR board. 


Be certain this jumpered plug is in the 
socket. 


Set the switch to the proper position. 


SYMPTOM CAUSE REMEDY 


7. The coaxial VFO output cable is 
disconnected. 


Reconnect the cable. 


Check and repair the VFO board. 


See Section 3-13. 


8. Defective transistor on the VFO board. 


9. The coils on the OSC COIL board 
require tuning. 


. A defective switch on the OSC COIL 
board. 


Check and replace the switch wafer. 


. Q1 and/or Q2 on the RF board are 
defective. 


Check and replace the defective 
transistors. 


. Q1, Q3, Q4 and/or OY on the IF board 
are defective. 


Check and replace the defective 
transistors per Figure. 


{F transformers T1, T2, T5, T6, and/or 
T9 may be misaligned or defective. 


See Section 3-15. 


Band pass filter requires alignment. See Section 3-12. 


Bias circuit on 


IF board not normal. Check voltages at terminals RB, 14V and 


AGC. 


Filter diode switch on IF board 
defective. 


Check voltages and operation by Figure 
14. 


. ANT or RF coils require alignment. See Section 3-13. 


Defective switch wafer in the RF section. Check and replace the defective switch. 


Disconnected coax on ANT board or at 
the 8.6 MHz trap. 


Reconnect the coax. 


Defective relay in the final section. See Section 3-2. 


21. Defective tuning capacitor. Check the capacitor after disconnecting 


the leads at terminals MVC and DVC of 
the DRIVE board. 


aa 


Defective O04 and/or Q5 on the RF 
board. 


Check the transistors per Figure. 


Carrier 
board. 


unbalanced on GENERATOR See Section 3-17. 


5. S-meter does not read correctly. 1. Zero adjust VR1 on IF board requires 


calibration. 


See Section 3-18. 


2. S-meter sensitivity adjust, VR2 on the 
IF board, requires calibration. 


See Section 3-18. 


3. Defective AGC circuit (O05 or Q6) on 
IF board. 


Check the circuit and replace the 
defective transistors. 


4. Open circuit at L4, L6, or terminal RFC 
of the IF board. 


5. Defective relay in final section. 


1. Reference voltage for RF1 on the FIX. 
AVR board requires adjustment. 


2. Carrier requires balancing. See Section 3-17. 


1. Defective FUNCTION switch at wafer 
S2-4 on MARKER board. 


Repair as necessary. 


Replace the relay. 


See Section 3-18. 


6. S-meter does not return to zero. 


7. Calibrator inoperative. Check continuity at terminal 9. 


SYMPTOM CAUSE REMEDY 
2. Coax cable disconnected from terminal 
MO on MARKER board. 
3. Open circuit L1 on the MARKER board. Check and repair the circuit. 


4. Defective Q1 on MARKER board. 


Check the connection. 


Check and replace the defective 
transistor. 


Replace the crystal. 
Check and replace the defective switch. 


See Section 3-14. 


5. Defective crystal on the MAKER 
board. 


8. No WWV reception. 


1. Defective WWV switch, S9. 


. Coil T3 on RF board misaligned. 


Defective Q7 on the RF board. Check and replace the defective 


transistor. 


Defective or misaligned T5 on the RF 
board. 


Check and replace the defective coil. 


2-2. TRANSMITTER SECTION 


SYMPTOM CAUSE REMEDY 


1. No ouptut or low output. 1. Defective final tubes. S2001 (6146A) Replace the tubes. 


2. Defective switch, S5, in final section. Check and replace the defective switch. 


3. Defective relay in final section. Check and replace the defective relay. 


4. Loading capacitor shorted. Check the conduction of the capacitor 
and replace if defective. 


ts 
5. Carrier, VFO, or heterodyne oscillator See Sections 3-13, 3-21, or 3-26. 
boards may be defective. 


6. Defective driver tube (12BY7A). Replace the tube. 


7. Defective relay RL1 on GENERATOR Check the conduction of the coil and 
board. contacts. 


8. Defective MODE switch wafer (S3-7) on Check the continuity of the switch 
GENERATOR board. contacts. 


9. Defective O4 on the GENERATOR Check and replace the transistor. 
board. 


Defective MIC GAIN control. Check and replace the defective control. 


. SG switch is off or defective. Check the continuity of the rear panel 
SG switch. 


2. Output is normal but the meter . The RF VOLT control is improper Adjust the RF VOLT control. 
shows no output. adjusted. 


Defective meter. Check the meter and replace if necessary. 
3. No ALC meter reading. . Q10 on RF board is defective. Check and replace the transistor. 
Insufficient drive. See Section 2-2-1. 


. Shorted ALC circuit. Trace the circuit and repair as necessary. 


Check and replace the defective relay. 


SYMPTOM CAUSE REMEDY 


Troubleshoot the power supply. 


2. Defective or disconnected meter circuit. Troubleshoot the meter circuit. 
1. Microphone wired incorrectly. Rewire the MIC plug. 


2. Disconnected leads at terminal VS or SS Check the continuity of the leads. 
on the VOX board. 


4. No HV meter reading. 1. Defective components in power supply 


section. 


5. Stand-by switch is inoperative. 


3. Q8 or D8 on VOX board defective. Check and replace the defective parts. 


4. Defective stand-by switch. Check and replace the defective switch. 


2-3. OTHER CIRCUITS 


SYMPTOM CAUSE REMEDY 


1. 9 volt supply is not regulated. 1. Transistor or diode on AVR board Check and replace the defective part. 
defective. 


2. The noise blanket is ineffective. 1. NB board requires adjustment. See Section 3-15. 


2. NB switch defective. Check and replace the defective switch. 
jo. 


3. Transistors Q1 through Q6 on the NB Check the voltages and replace the part. 
board are defective. 


4. Diodes D1 through D6 on NB board are Check the voltages and replace the 
defective. defective part. 


5. Disconnected or defective L1 or L2 on Check the circuit. 
NB board. 


SECTION 3. MAINTENANCE AND ALIGNMENT 


3-1. GENERAL INFORMATION of the transceiver and then remove the VOX board. 


. . ; i uivalent. 
Refer to the operating manual for information on how to Replace the relay with an exact equiva 


remove the transceiver’s case. 

CAUTION: DANGEROUS HIGH VOLTAGES ARE PRE- 
SENT WITHIN THE CASE OF THE TS-520 WHEN THE 
TRANSCEIVER IS TURNED ON. EXERCISE EXTREME 
CAUTION TO AVOID ELECTRIC SHOCK. 


(S51-4017-15) 


3-2. REPLACING THE RELAYS (See Figure 6.) Relay RL2 
ANTENNA RELAY . (F10-0322-04) 
RL2 is enclosed on the bottom of the final section. : elay Shiled plate 


Remove the bottom of the TS-520’s case and then remove 
the cover of the relay shield box as shown in Figure 6A. 

The standard relay has large contacts and the coil is rated at 
300 ohms. Be sure to replace the relay with an exact 


equivalent. D22-0004-04 

VOX RELAY: 

RL1 is located below the VOX board, as shown in Figure 

6B, next to the power transformer. Remove the top cover Figure 6A. Replacing the Antenna Relay. 


a ed 


Pa 


_ MARKER Board 
« (X52-0005-01) 
Pe 
(S51-4016-15) 
Relay RL1 


VOX Board 
(X54-0001-00) 


IF Board 
(X48-1060-00) 
C27, G23 

(C90-0180-05) 


Figure 6B. Replacing the VOX Relay. 


3-3. REPLACING THE ELECTROLYTIC POWER 
SUPPLY CAPACITORS 


See Figure 7. C31 and C32 are reached by removing the 
TS-520’s top cover and then the FIXCH-AVR board as 
shown in Figure 7A. C27 and C28 are reached by 
removing the transceiver’s top case and then the MARK- 
ER and VOX boards as shown in Figure 7B. 


3-4. DISASSEMBLY OF THE COIL PACK 


When service is required on the RF board or on any of the 
coil boards the coil pack must be taken apart as shown in 
Figure 8. The assembly includes the RF board, the 
OSCILLATOR COIL board, the MIXER COIL board, the 
ANTENNA COIL board, and the DRIVER COIL board. 


PURPOSE: To remove the RF section coil pack. 
PROCEDURE: 
1. Remove the top and bottom cover of the transceiver. 
2. From the top, disconnect the lead between the square 
wrapping-terminal on the RF board and the COIL 
board to be removed. 
. Remove all of the front panel knobs and the front glass 
as shown in Figure 9. 
. Use a small hex nut driver to loosen the nuts at the 
front and/or back of the coil pack. The front nuts are 
reached through two holes in the front sub-panel on 
either side of the band switch. The front nuts must be 
‘loosened to remove the OSCILLATOR or MIXER 
COIL boards. The back nuts must be loosened to 
remove the ANTENNA or DRIVER coil boards. 
The OSCILLATOR COIL board can be removed by 
pulling the screw bars towards the rear panel. For the 
other boards, pull the screw bars out towards the front 
panel. 
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Figure 7A. Replacing C31 and C32 
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Figure 8. Coil Pack Assembly 


4. Unscrew the four countersunk screws (two on the top 
and two on the bottom) which hold the VFO to the 
front sub-panel (see Figure 10). 

5. Gently lift and pull the VFO assembly from the chassis 
being very careful not to damage the sub-dial. Fig- 

= | (B42-0445- ure 11 shows the entire assembly. 
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Figure 9. Removing the Front Panel 


3-5. REMOVING THE VFO SECTION 


PURPOSE: To remove the VFO assembly. 
PROCEDURE: 

1. Remove the front panel knobs, take off the trans- 
ceiver’s case, remove the front glass and pull off the 
front panel as shown in Figure 9. 

2. Remove the FIXED CHANNEL-AVR board as shown 
in Figure 7A. 

3. Unplug the VFO output coax and the 2-pin power plug 
from the rear of the VFO case. Figuire 10. VFO Assembly Chassis Screws. 
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3-6. CHANGING THE PILOT LIGHTS 
METER LIGHTS: 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel. Pull the meter back to gain 
access to the meter lights. Replace the light and refasten 
the bracket. 


DIAL LIGHT: 

Some early model TS-520’s had no dial light. On later 
models the light can be replaced by removing the main 
tuning knob and the tuning dial. Reach in with long nose 
pliars to remove the bulb. After replacing the tuning dial, 
recalibrate the transceiver. 


3-7. REPLACING THE METER 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel.. Remove the six screws 
securing the IF board (behind the meter) and tilt the board 
up about 60° from its normal position. Lift the meter back 
and away being very careful not to scratch the meter face 
on the sub-panel. 


3-8. CHANGING THE PADDLE SWITCHES 


Remove the TS-520’s case. Remove all the knobs from the 
front panel and then remove the front glass and front 
panel. Take out the meter, as described in Section 3-7. 
Pull the switch out towards the front of the transceiver 
while holding down the securing spring as shown in 
Figure 12. 

Push in a new switch from the front. The-switch will secure 
itself with a leaf spring. The paddle itself can be replaced 
by levering off the old paddle with a screwdriver. Then 
push on the new paddle. 


Push with a screw driver 


Force out towards 
front panel 


Figure 12. Replacing the Paddle Switches 


3-9. LEVEL DIAGRAMS 


RECEIVER SECTION: 

Refer to Figure 13 for a level diagram of the receiver 
section to aid in service work. The following notes apply to 
that diagram. 


NOTES: 

1. Figure 13 shows a curve formed by plotting the signal 
generator output required for a constant audio output 
with a constant AF gain control setting. Set the AF 
gain control for a .63v/8 ohm audio output for a0 db 
signal generator input at 14.175 MHz. 

2. Measure the AF output at the ring detector on the 
GENERATOR board. 

3. All voltage measurements are read from an RF VTVM. 

4. To measure the output of the signal generator, connect 
a .01 mf, 500 volt capacitor between the signal gene- 
rator and the voltmeter. 


TRANSMITTER SECTION: 
Refer to Figure 14 for a level diagram of the transmitter 
section. The following notes apply to the diagram. 


NOTES: 

1. The voltage measurements in Figure 14 are measured 
with an RF VTVM having an input capacitance of less 
than 3 pf. 

2. All the voltages at and before the first gird of the final 
tubes are measured with the rear panel SG switch 
turned off. 


HET MIXER 

TP3 RF UNIT I ' 

HET INPUT AVEO INPUT B FILTER 
ar 


8.895™ 
3B Sov 


' 
| p58 RING DET 


JOY ANT.COIL JJYRF AMP I Q5 2SC100 
JY 


a8 3 
meee HET MxeR 
CAR O1Vrms 


WY HET IN PUT GEN UNIT 


Q! 2SC73XY 
AF Pre AMP AF AMP 


i 


BLANKING GATE Ist IF AMP 2nd IF AMP 
NB aves 


sn 2 oH ” ' 
| | ; 
| cl c2 | | T2ci6} 75039 
™3 ; 4 \ D: 
1 : 2 
ae cn Ql Q3 04 
| 1F Al 
N 
v 


3 _ 
7ISMHz 
14.175MHz 
21 225MHz 
28 BMHz 


) 
Q2 2SC734(Y) 
AF AMP 


AF UNIT 


Figure 13. Receiver Section Level Diagram 


AT RECEPTION O43, 2C) 


a7 cw 0.2v OC 
£7 SSB kHz O.28V CAR 10V 2 0 OBSy 0.88V O.1V 0.6v 
- = = r 


l 
| 

c28 
iH} 
| 
| 


VFO INPUT 1 OV 


Q4 BUFF AMP = AMP Q2 VFO MIXER 


OC%v 0.25v 2.1v 
r = i 


[ 
— =|= 15508 =— - 244% >= 6.808- — -18.548 ——-}~——— 28.868 ———— 


14 \75MHz S8w 
SOQ DUMMY LOAD 


PA S2001x2 


Paix 
1 
Q3 HET MIXER t Cor! 


Figure 14. Transmitter Section Level Diagram 


3-10. SERVICE INFORMATION 


Be certain to see the operating manual for directions on 
removing the transceiver’s case and information on the 
proper service position. Be certain that the air supply to 
the final tubes is not blocked. 


INITIAL SWITCH SETTINGS: 


LOCATION SWITCH POSITION 


Front Panel: MODE Switch USB 
FUNCTION Switch FIX 
RF Gain Control Maximum 
H. SW Switch OFF 
VOX Switch MAN 
AGC Switch FAST 
NB Switch OFF 
JJY/WWV Switch OFF 
RIT Switch OFF 
Standby Switch REC 
POWER Switch ON 
SG Switch ORE 


EXT. SPEAKER Jack 8 ohm dummy 
load 
200 watt, 


50 ohm dummy 
load 


Rear Panel: 


ANTENNA Connector 


3-11. AVR ADJUSTMENT 


PURPOSE: To adjust the output of the automatic voltage 
regulator board. 

TEST EQUIPMENT: Voltmeter. 

PROCEDURE: Connect the voltmeter to terminal 9 on the 
FIX. CH-AVR board. Adjust VR1 for a voltage reading of 
9 volts + 0.2 volts. Next connect the voltmeter to terminal 
RF1 on the FIX. CH-AVR board. Adjust VR3 for a meter 
reading of 3.3 volts + 0.1 volt. 


3-12. BAND PASS FILTER ADJUSTMENT 


PURPOSE: To adjust the receive and transmit B.P.F. 

TEST EQUIPMENT: A sweep signal generator (require 
frequencies at 8.295, 8.595, and 8.895 MHz), a B.P.F. wave 
detector (as shown in Figure 15), and an oscilloscope. 
PROCEDURE: See Figure 16 for the test setup After all 
of the connections described in Figure 16 have been made 
for the receiver adjustment, tune T2 on the RF board, and 
T7 and T8 on the IF board for the waveform shown in 
Figure 17. 

Now make the connections for transmission as shown in 
Figure 16. Set the standby switch to SEND and adjust T3 
and T4 on the IF board and T1 on the RF board for the 
waveform shown in Figure 17. Return the standby switch 
to REC. 


Ane 


NOTE: The FUNCTION switch is set to the FIX position 
to turn off the VFO. However if an accessory crystal is 


installed in the fixed channel oscillator, the waveform may 
be disturbed. 


To oscilloscope 


NOTE: The input to the wave detector must be 
connected to terminal TP by as short a cable as 
possible. If coax is used the measured waveform may 
be different because of the capacitive component of 
the coax. 


Figure 15. B.P.F. Wave Detector 
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Figure 16. Band Pass Filter Test Circuit 
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Figure 17. B.P.F. Waveform 


3-12. CARRIER BOARD (X50-0009-01) ADJUSTMENT 


PURPOSE: To adjust the output from the CARRIER 
board. 

TEST EQUIPMENT: RF VTVM. 

PROCEDURE: Connect the VTVM to terminal OUT on 
the CARRIER board. Set the FUNCTION switch to VFO 
and adjust T1 on the CARRIER board for a maximum 
voltage at the output. 


NOTE: The carrier can not be adjusted when the FUNC- 
TION switch is turned to CAL-FIX or CAL-RMT. 


3-13. COIL PACK ALIGNMENT 


PURPOSE: To align the OSCILLATOR, MIXER, ANTEN- 
NA, and DRIVER coils of the transceiver. 

TEST EQUIPMENT: An RF VTVM and a signal generator. 
PROCEDURE: 

HETERODYNE OSCILLATOR COILS: 

Connect the RF VTVM to terminal TP3 on the RF board. 
For the 3.5 MHz band adjust the 3.5 MHz oscillator coil for 
a maximum reading on the VITVM. Then turn the core 
counterclockwise for a voltage reading 1 db lower than the 
maximum. Repeat the same procedure for the 7, 14, 21, 
and 28.5 MHz bands. 


ANTENNA AND MIXER COILS: 

Set the FUNCTION switch to VFO, remove the VTVM, 
and connect the signal generator to the ANTENNA 
connector. Turn the DRIVE control to the 12 o’clock 
position. Table 1 below describes the adjustment order and 
frequencies for this alignment. Receive the signal generator 
output at the designated frequency and carefully adjust the 
appropriate ANTENNA then MIXER coil for a maximum 
S-meter reading. The signal generator output should start 
at 60 db and be reduced as the circuit sensitivity increases. 


NOTE: The coil cores are fragile. Tune them carefully 
from straight above. Be certain to tune the correct coil for 
each band. 


DRIVER COILS: 
Turn the H.SW switch to ON, turn the MODE switch to 
CW, set the METER switch to ALC, adjust the CAR control 


to maximum, and set the standby switch toSEND. The SG 
switch should be OFF whenever the signal generator is 
connected to the transceiver. Adjust each coil, in the order 
of and at the frequencies described in Table 1, for 
maximum ALC deflection. Reduce the CAR control as 
necessary. 


TABLE 1. ANTENNA, MIXER, and DRIVER Coil Adjust- 
ment 


FREQUENCY 


3.750 MHz 
28.800 MHz 


21.225 MHz 
14.175 MHz 
7.150 MHz 


3-14. WWV CIRCUIT ALIGNMENT 


PURPOSE: 
sensitivity. 
TEST EQUIPMENT: Signal Generator. 

PROCEDURE: Insert a 10MHz, 60 db signal into the 
ANTENNA connector and push the WWV switch on. Set 
the main tuning dial to zero to receive the signal. Adjust 
coils T4 and T5 on the RF board for a maximum S-meter 
reading. Reduce the signal input as necessary. Adjust coil 
T3 for a maximum S-meter reading and then turn the 
core 1/4 turn counterclockwise. 


To align the WWV circuit for maximum 


3-15. IF TRANSFORMER ADJUSTMENT 


PURPOSE: IF board and NB board alignment. 

TEST EQUIPMENT: A signal generator and a voltmeter. 
PROCEDURE: Insert a 40 db signal into the transceiver 
and receive it on USB at 14.175 MHz. Tune IF transform- 
ers T2, T5, T6, and T9 on the IF board (X48-1060-00) for 
a maximum S-meter reading. Then adjust IF transformers 
T1, T2, and T3 on the NB board (X54-1080-10) for a 
maximum S-meter reading. Figure 19 shows the coil 
locations. 

Disconnect the coax from terminal OUT on the NB board 
and insert a 47 pf capacitor (as shown in Figure 18). 
Adjust T1 on the IF board and T4 and T5 on the NB board 
alternately for a maximum S-meter reading. 

Remove the capacitor and reconnect the coax. 


NOTE: Always repeat the adjustments several times 
because the coils affect each other. 


Set the signal generator to 60 db and connect a voltmeter 
to the collector of Q6 on the NB board. Adjust NB IF coils 
T6 and T7 to minimize the voltage at the collector of O6. 
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Figure 18. IF Transformer Test Circuit 


3-16. TRAP COIL ADJUSTMENT 


PURPOSE: To align the trap coils. 

TEST EQUIPMENT: Signal generator, an AF VTVM, and 
an 8 ohm dummy load. 

PROCEDURE: Set the BAND switch to 7 MHz and insert 
an 8.895 MHz signal (70 db) at the ANTENNA connector. 
Tune the receiver to 7.0 MHz and adjust L11 on the RF 
board (X44-1080-00) for a minimum S-meter reading. 

Set the signal generator to 8.395 MHz and tune the receiver 
to 7.5 MHz. Adjust L5 on the RF board to minimize the 
S-meter reading. 

Turn the BAND switch to 3.5, turn the receiver to 3.7 MHz 
and adjust the DRIVE control for maximum sensitivity. 
Connect an AF VTVM and an 8 ohm dummy load to the 
EXT. SPEAKER jack of the TS-520. Insert a 3.736 MHz 
signal from the signal generator to the ANTENNA connec- 
tor, tune it in on the VFO, and adjust trap coil L2 on the 
RF board for a minimum voltage reading on the AF VTVM. 


3-17. CARRIER BALANCE 


PURPOSE: To adjust the carrier balance. 

TEST EQUIPMENT: A Signal generator, an 8 ohm dummy 
load, and an AF VTVM. 

PROCEDURE: Tune the TS-520 to receive the signal 
generator input (20 db) at 14.175 MHz and adjust the 
DRIVE control for maximum sensitivity. Connect the AF 
VTVM and an 8 ohm dummy load to the EXT. SPEAKER 
jack. Adjust TC2 and VR3 (on the GENERATOR board) 
alternately for maximum voltage on the AF VTVM. 


3-18. S-METER ADJUSTMENT 


PURPOSE: To adjust the S-meter zero and sensitivity. 
TEST EQUIPMENT: Signal generator. 

PROCEDURE: Turn the RF gain control fully clockwise, 
receive the signal generator input at 14.175 MHz (40 db), 
and tune the DRIVE control for maximum sensitivity. 


IF BOARD (X48-1060-00) 


Figure 19. IF Transformer Adjustment Diagram 


With no signal, adjust VR1 on the IF board (X48-1060-00) 
to zero the S-meter. Then with a 40 db signal to the 
ANTENNA connector at 14.175 MHz, adjust VR2 on the 
IF board for an SO meter reading. 


3-19. RIT ADJUSTMENT 


PURPOSE: To adjust the RIT zero to the VFO frequency. 
TEST EQUIPMENT: None required. 

PROCEDURE: Set the RIT control to zero and push the 
RIT switch on. Turn the FUNCTION switch to CAL- 
25 KHz and receive a calibrator signal at any frequency. 
Adjust the VFO to receive the calibrator signal as a 
1000 Hz tone. 

Push the RIT switch off and adjust VR2 on the FIXED 
CH.-AVR board (X43-1100-00) for the same 1000 Hz tone 
established with the RIT on. Switch the RIT on and off 
several times to be certain that the two tones are identical. 


3-20. CALIBRATOR FREQUENCY ADJUSTMENT 


PURPOSE: To adjust the frequency of the built-in crystal 
calibrating circuit. 

TEST EQUIPMENT: A frequency counter (or alternately 
use WWV as a frequency standard). 

PROCEDURE: Connect a frequency counter to terminal 
MO of the MARKER board. Set the FUNCTION switch to 
CAL-25 KHz and adjust TC1 on the MARKER board for a 
frequency counter reading of an even 25 KHz (+2 Hz). 
Alternately, connect an antenna to the transceiver and 
receive WWV at 10 MHz. Set the FUNCTION switch to 
CAL-25 KHz to turn on the calibrator. Adjust TC1, as 
above, to bring the calibrator; and WWV into a single beat 
note. 
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3-21. VFO ADJUSTMENT 


PURPOSE: To adjust the frequency and output of the 
VFO circuit. 

TEST EQUIPMENT: An RF VTVM and a frequency 
counter. 

PROCEDURE: Set the FUNCTION switch to VFO and 
connect a frequency counter to terminal VFO on the IF 
board (X48-1060-00). With the VFO tuned to zero the 
frequency counter should read 5.5 MHz. If the frequency 
is not correct, adjust TC1 (inside the VFO section) as 
shown in Figure 20 for a correct frequency output. Tune 
the VFO to the 600 marking and check that the frequency 
counter shows 4.9MHz. If the frequency is incorrect, 
adjust L1 in the VFO section for a proper frequency. 
Repeat the adjustment of TC1 and L1 alternately several 
times to insure proper operation. 

To adjust the VFO output, set the VFO to 300, connect an 
RF VTVM to terminal V on the IF board, and adjust TC2 
in the VFO section for a 0.9 volt reading. 


Figure 20. VFO Adjustment Diagram. 


3-22. BIAS ADJUSTMENT 


See the operating manual for instructions on setting the 
bias current to 60 ma. The bias requires readjustment if the 
AC line voltage is changed. 


3-23. GENERATOR BOARD IF TRANSFORMER 
ADJUSTMENT 


PURPOSE: To adjust the IF transformers on the 
GENERATOR board. 

TEST EQUIPMENT: A 100 watt dummy load. 
PROCEDURE: Slide the SG switch to off, turn the 
MODE switch to CW, set the METER switch to ALC, and 


turn the CAR control fully clockwise. Tune the trans- 
mitter section at 14.175 MHz into the dummy load. The 
DRIVE control should be about 12 o'clock. Set the 
standby switch to SEND and adjust T1 on the GENE- 
RATOR board for a maximum ALC meter reading. 
Reduce the CAR control as necessary. 


3-24. RF METER ADJUSTMENT 


PURPOSE: To align the RF output meter reading and to 
verify the RF output level. 

TEST EQUIPMENT: A 200 watt, 50 0hm RF dummy 
load, and a 200 watt, 3-30 MHz accurate RF wattmeter. 
PROCEDURE: Tune the TS-520 for operation at 
14.175 MHz into a dummy load through a wattmeter with 
the SG switch on. Set the meter switch to ALC and the 
CAR control to about 12 o’clock. With the MODE switch 
at TUN, transmit at 14.175 MHz and adjust the DRIVE 
control for a maximum ALC meter reading. Turn the 
METER switch to IP and tune the PLATE control to 
minimize the meter reading. Set the MODE switch to CW, 
turn the METER switch to RF, and tune the PLATE and 
LOAD controls alternately for maximum output power as 
indicated on the wattmeter. After the transceiver is tuned, 
adjust the side panel RF VOLT control for an RF meter 
reading of about 200 ma (on the IP scale). The RF meter 
position does not have a separate scale. Return the standby 
switch to REC. 

Tune the TS-520 now for maximum CW output with the 
SG switch on. Check the power output at 3.75 MHz, 
7.15 MHz, 14.175 MHz, 21.225 MHz, 28.3 MHz, 28.8 MHz, 
and 29.4 MHz. Verify with the wattmeter on each band 
that the output power meets specifications. 


3-25. FINAL SECTION NEUTRALIZATION 


PURPOSE: The TS-520 does not require matched final 
tubes, however when new finals are installed in the 
transceiver the final section must be reneutralized. 

TEST EQUIPMENT: An RF VTVM and a dummy load. 
PROCEDURE: Tune the TS-520 for maximum output on 
CW at 21.3 MHz with the SG switch on. Set the standby 
switch to REC and slide the SG switch. off. Connect the 
RF VTVM to the ANTENNA connector along with the 
dummy load, and flip the standby switch to SEND. With 
an insulated tuning tool, tune TC1 in the final section for a 
minimum reading on the VT VM. 


3-26. BALANCED MODULATOR AND CARRIER 
ADJUSTMENT 


PURPOSE: To adjust the balanced modulator and the 
carrier. 

TEST EQUIPMENT: An RF wattmeter, an AF VTVM, an 
AF signal generator, an RF VTVM, and a frequency 
counter, and a dummy load. 

PROCEDURE: Tune the TS-520 for maximum CW output 
at 14.175 MHz through the wattmeter into a dummy load. 
Set the MODE switch to LSB, connect an RF VTVM to the 
ANTENNA connector and adjust TC1 and VR2 alternately 


Poe 


on the GENERATOR board for a minimum reading on the 
RF VTVM. Switch the MODE switch to USB and readjust 
TC1 and VR2 for an RF VTVM reading equal to the 
reading for LSB. 

Disconnect the RF VTVM, set the MODE switch to LSB, 
and insert a 1500 Hz (5 mv) signal at the MIC connector. 
Adjust the MIC control for an output power of 50 watts. 
Switch the AF input to 400 Hz and, if necessary, adjust 
TC3 (on the CARRIER board) for an output power within 
5 watts of the output for 1500 Hz. Switch the AF input to 
2600 Hz and, if necessary, adjust TC3 for an output power 
within 5 watts of the output power for 1500 Hz. 

Turn off the rear panel SG switch and connect a frequency 
counter to terminal OUT on the CARRIER board and set 


the MODE switch to CW. Set the standby switch to SEND 
and adjust TC1 on the CARRIER board to obtain an 
oscillator frequency of 3.395 MHz. 


3-27. SIDETONE OUTPUT ADJUSTMENT 


PURPOSE: To adjust the volume of the CW sidetone 
output to the speaker. 

TEST EQUIPMENT: An AF VTVM and a telegraph key. 
PROCEDURE: Slide the SG switch off and connect the 
key to the TS-520. Set the MODE switch to CW and the 
AF gain control to about 12 o'clock. Connect the AF 
VTVM to the EXT. SPEAKER jack, key the transceiver, 
and adjust VR2 on the AF board for a reading of about 
50 mW (0.63 V/8 ohms). 
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PARTS LIST 


= PARTS LIST OF TS-520 (Y54-1110-00) 


Parts No. 


Description 


CAPACITOR 


C2] 
C22:-226 
C2225 
C29, 30 
C3iy32 
C33, 34 
€35, 36 
C37 
C38 
C39 
C40 
C41 
C42 
C43, 44 


C03-0060-05 
C01-0084-05 
C03-0002-05 
CC45CH2H101J 
CK45E2H102P 
CK45F2H103P 
CK45F1E4032Z 
CK45E2H103P 
C90-0186-05 
C90-0187-05 
C45SL2H330J 
C90-0185-05 
C90-0184-05 
CC45SL2H271J 
CM91D3A681J 
CK45F1H103Z 
C90-0326-05 
CK45E2H103P 
C90-0327-05 
C90-0325-05 
CK45F1E4032Z 
CK45F1H103Z 
C90-0187-05 
CK45F1H103Z 
C90-0187-05 
CK45F1H103Z 
CE04W1C471 
CK45F1H103Z 


Variable capacitor (A) (FINAL) 


Variable capacitor (B) (LOAD) 


Neutralizing trimmer 


Ceramic 100pF 
Ceramic 0.001 uF 
Ceramic 0.01 uF 
Ceramic 0.04uF 
Ceramic 0.01 uF 
Ceramic 1000pF 
Ceramic 4700pF 
Ceramic 33pF 
Ceramic 68pF 
Ceramic 47pF 
Ceramic 270pF 
Mica 680pF 
Ceramic 0.01 uF 


+5% 

+100% —0% 
+100% —0O% 
+80% —20% 
+100% —0% 
+10% 
+100% —0% 
+5% 

+5% 

+5% 

+5% 

+5% 

+80% —20% 


Electrolytic block 22uF 45WV 


Ceramic 0.01puF 


+100% —0% 


Electrolytic block 100uF 500WV 


Electrolytic 2200uF 


Ceramic 0.04uF 
Ceramic 0.01 uF 
Ceramic 4700p F 
Ceramic 0.01 uF 
Ceramic 4700pF 
Ceramic 0.01 uF 
Electrolytic 470uF 

Ceramic 0.01 uF 


25WV 

+80% —20% 
+80% —20% 
+100% —0% 
+80% —20% 
+100% —O% 
+80% —20% 
16WV 

+80% —20% 


RESISTOR 


PD14BY 2E103J 
PDO5GF2H101K 
RCO5GF3A100J 
PD14BY 2E332J 
RCOSGF2H101K 
RCO5GF3A103K 
PD14BY 2E102J 
RCOSGF 2H560J 
RCO5SGF 2H4745 
PD14BY 2E332J 
PD14BY2E101J 
RCO5GF2H474J 
PD14BY 2E104J 
RO8-3013-05 


RO8-3012-15 
RO1-4014-05 
RO8-3012-05 
RO1-4014-05 
RO1-0040-05 
RO1-6009-05 
RO3-2004-05 
RO1-3014-05 


Carbon 10kQ 
Carbon 1002 
Carbon 10Q 
Carbon Se eLAGs 
Carbon 10kQ 
Carbon 10kQ 
Carbon 1kQ 
Carbon 562 
Carbon 470kQ 
Carbon Sak GY 
Carbon 1002 
Carbon 470kQ 
Carbon 100k2 


Potentiometer 


45% 1/4W 
410% 1/4W 
45% 1W 

+5% 1/4W 
+10% 1/2W 
+10% 1W 

+5% 1/4W 
+5% 1/2W 
+5% 1/2W 
+5% 1/4W 
+5% 1/4W 
45% 1/2W 
45% 1/4W 


(MIC, CAR 10K(A) 10K(B)) 
Potentiometer (RF10K(B)) 
Potentiometer (BIS 50K(B)) 
Potentiometer (AF 10K(A)) 
Potentiometer (VOX, 50K(B)) 
Potentiometer (AV X 300(B)) 
Potentiometer (DELAY 250K(B)) 
Potentiometer (RIT 5K(B)) 


Potentiometer 


(RF, METER 10kQ2M (B)) 
TUBE/SEMICONDUCTOR 


Diode 1N60 
Diode VO6B 

Zener diode WZ-061 
Diode 1$1555 
Vacuum-tube $2001 


MISCELLANEOUS 


A01-0211-02 
- A10-0370-01 
= A20-0699-05 

- A20-0700-13 
- A20-0730-13 
—- A22-0135-12 
a A23-0429-02 
= A40-0120-11 


BO05-0201-04 
- B10-0130-04 
- B20-0287-04 
- B30-0806-05 
- B31-0164-05 
— B40-0889-04 
= B40-0890-04 
— B41-0189-04 


- B41-0190-04 
= B42-0009-04 
= B42-0444-14 
= B42-0445-04 
= B42-0446-04 
— B42-0447-04 
= B42-0451-04 
— B42-0452-04 
= B42-0474-14 
= B42-0287-04 
= B43-0200-04 
= B46-0047-00 
= B50-1101-00 
= B50-1102-00 
_ B50-1107-00 
= B58-0181-00 


D13-0032-04 
— D1 6-0033-04 
— D21-0324-05 
— D21-0326-04 
— D21-0327-04 
= D21-0328-04 
— D22-0004-04 
_ D22-0005-04 
= D22-0011-05 
— D23-0048-04 
- D23-0061-04 
—_ D23-0115-05 
— D23-0116-05 
— D32-0018-04 
D32-0051-04 


E01-0801-05 
— £01-0903-05 
- E£03-0301-05 
- £04-0115-05 
~ E05-0901-05 
E06-0403-05 
E07-0403-05 
E08-0204-05 
‘EO8-1202-05 
E08-1207-05 
E£08-1208-05 
E09-0204-05 


Ga 


Case 
Chassis 

Main chassis 

Panel ass’y (England) 


Panel ass‘y (U.S.A., Europe) 


Sub panel 
Rear panel 
Botton plate 


Speaker net 
Front grass 
Dial board 


Pilot lamp (12V, 40mA) \ 4 


Meter 


Name plate (U.S.A., Eurose) 


Name plate (England) 


Voltage plate (120 ~ 240\’) 


(U.S.A., England) 


Voltage plate (120 ~ 220\’) (Europe) 
Passed sticker (Europe, Eraland) 
Switch name plate (England) 


Panel name plate 
Name plate of adjustment 


Fixed channel plate 
DC terminal plate 


Badge (TS-520) 

Warranty card (U.S.A) 
Operating manual (USA 
Operating manual (Europe 


Transmitter caution pate 


Sprocket 

Chain ass‘y 

Band shaft 

Shaft (A) DRIVE 
Shaft (B) PLATE 
Shaft (C) LOAD 


Shaft coupling 
Shaft coupling 
Shaft coupling 
Bearing (metal) 
Bearing (mold) 
Ball bearing 

Ball bearing ass‘y 
Shaft stopper 
Shaft stopper 


US socket 
OP, MT socket 

3P plug (Europe) 
Receptacle, type-M 

9P, MT plug 

14P mike socket 

14P mike plug 

2P jack 

12P jack 

12P plug 

12P connector (Socket) 
2P plug 


VR name plate of adjustment 


Switch name plate (U.S.A. Europe) 
Caution sticker (HIGH VCLTAGE) 


Operating manual (Eraglanc) 


Circuit No. 


Parts No. 


[E11-00031 5 


E110005-05 
E11-0034-05 
E12-0001-05 
E13-0101-05 
E14-0101-05 
E14-0801-05 
E20-0512-05 
E20-0513-05 
E20-1003-05 
E22-0206-05 
E22-0207-05 
E22-0214-05 
E22-0405-04 
E22-0603-04 
E23-0016-04 
'E23-0037-04 
E30-0181-05 
| £30-0214-05 
/E90-0004-15 


/F05-2032-05 
| F05-4022-05 
| F05-6021-05 
| F07-0315-13 
| F10-0321-04 
| F 10-0322-04 
|F11-0186-13 
F15-0161-04 
|F19-0134-04 


(G11-0008-04 
|G11-0044-04 


/H01-1014-04 
HO1-1042-04 
| HO3-0283-04 
H03-0304-04 
H10-0570-04 
H10-0931-02 
H10-0932-02 
| H10-0934-04 
H10-0964-04 
H20-0371-04 


JO2-0049-14 
JO2-0022-05 
J13-0004-05 
J13-0037-05 
J19-0006-04 
J19-0360-04 
J21-0392-04 
J21-0468-05 
J21-0934-14 
J21-1142-04 
J21-1143-04 
J21-1144-04 


J21-1145-04 
J21-1146-04 
J21-1148-04 
J21-1149-22 
J21-1150-04 
J21-1151-04 
J21-1155-04 


— 


US jack 

3P phone jack 
US jack 
Phone plug 
1P pin jack 
1P pin plug 
US plug 


5P terminal strips 
5P terminal strips 
10P terminal strips 


Lug board 
Lug board 
Lug board 
Lug board 
Lug board 
Lug board 


Shaft grounding hardware 
AC cord (U.S.A.) 
Co-axial cable ass’y 


Plate cap x 2 


Fuse (20A) 
Fuse (4A) 
Fuse (6A) 
Final cover 


Coil pack snield plate 
Relay shiela plat 
Final shiela case 


Shading plate 
Side cover 


Cushion 
Cushion 


Carton case (Inside) (England) 
Carton case (Inside) (U.S.A., Europe) 
Carton case (Outside) (U.S.A. Europe) 
Carton case (Outside) (England) 


Retainer 


Polystyrene foamed fixture 
Polystyrene foamed fixture 
Protection board 


Retainer 


Leg (big) 
Leg (small) 
Fuse holder 


Fuse holder (DC cord) 
Switch stopper 
Coupling holder 


Lead holder 


Angle (tank coil) 


Handle holder 


Meter mounting 


VR mounting 


Speaker mounting 


Lamp stopper 


Coil pack fixture 

VC mounting fixture 

|F board holding fixture 
Indicator mounting fixture 
Terminal strip retainer 
Fixed-channel mounting fixture 


Description 


Protection cover 


Ls te RS 


| L01-1056-05 


Parts No. 


Description 


J21-1202-04 
J29-0045-14 
J32-0074-04 
J32-0081 -04 
J32-0127-04 
J32-0182-04 
J32-0183-04 
J32-1030-14 
J41-0020-04 
J41-0024-15 
J59-0001 -05 
J59-0002-05 
J61-0018-05 
J61-0019-05 
J61-0036-05 


KO1-0049-05 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K23-0270-04 
K23-0271-03 
K29-0166-04 
K29-0167-23 


L15-0002-15 
L33-0098-05 
L33-0101-05 
L33-0032-05 
L33-0160-05 
L31-0316-05 
L31-0142-05 
L33-0032-05 
L33-0101-05 
L33-0110-05 
L33-0098-05 
L33-0010-05 
L39-0046-04 


S06-1006-05 
S01-4017-05 
S04-5016-05 
S$29-1006-05 
$10-1101-05 
$31-2007-05 
$40-2023-05 
$44-2018-05 
S$44-2016-05 
S$44-2015-05 
S$59-2020-05 
S$59-2017-65 
S$51-4016-15 
$51-4017-15 
T03-0027-15 
W01-0005-04 


X40-0017-01 
X40-0018-01 
X40-0019-01 
X40-1070-00 
X43-1090-G0 
X43-1100-00 


Speaker mounting hardware ass’y 
VR mounting reinforcement 
Hexagonal boss x 8 
Hexagonal boss x 4 
Hexagonal boss 

Hexagonal boss x 4 
Hexagonal boss 

Round boss 

Knob bushing 

Cord bushing 

Grommet 

Plunger 

Beaded band 

Wire wrappina band 

Free-up belt 


Knob 
Knob 
Knob x 5 
Knob x 2 
Knob x 3 
Knob x 2 
Knob 
Knob x 2 
Knob wafer 


Power transformer 
Choke coil 
Ferri-inductor 
Ferri-inductor 
Choke coil 

Final choke 

Final coil (B) 
Final coil (A) 
Choke coil 
Ferri-inductor 
Ferri-inductor 
Ferri-inductor 
Parasitic suppressor 
Parasitic suppressor 


Rotary switch (METER) 
Rotary switch (FUNCTION) 
Rotary switch (MODE) 
Rotary switch (CH SELECT) 
Rotary switch (FINAL) 
Slide switch 

Push switch (RIT, WWV) 
Paddle switch 

Paddle switch 

Paddle switch 

See-saw switch (POWER) 
See-saw switch (VOLTAGE SELECT) 
Relay 

Relay (FINAL) 

Speaker 

Adjusting ber 


DRIVE coil unit 
MIX coil unit 
OSC coil unit 
VFO unit 
Rectifier unit 
Fixed-channel, AVR unit 


Circuit No. 


Parts No. 


X43-1110-00 HV unit 
X44-1080-00 RF unit 
X44-1090-00 ANT coil unit 
X46-1000-00 DC-DC converter unit 
X48-1060-00 IF unit 
X49-0008-01 AF unit 
X50-0009-01 Carrier unit 
X52-0005-01 Marker unit 
X52-0010-01 Generator unit 
X54-0001-00 VOX unit 
X54-1080-10 NB unit 
X54-1100-01 FAN unit 


X54-1120-00 Indicator unit 


= PARTS LIST OF DRIVER COIL PACK 
(X40-0017-01) 


Circuit No. 


Parts No. Description 


ee 


CAPACITOR 


CC45CH2H100J Ceramic 10pF +5% 
CC45CH2H330J Ceramic 33pF 15% 
CM93D2H151J(DM) | Mica 150pF 45% 
CC45CH2H330J Ceramic 38p5 15% 
CK45E2H103P Ceramic O.0ipF +100% —0% 


RESISTOR 


PD14BY 2E151J | Carbon 1502 45% 1/4W 


COIL 


L31-0032-04 Tuning coil (7 MHz) 
L31-0033-04 Tuning coil (14 MHz) 
L31-0034-04 Tuning coil (21 MHz) 
L31-0209-04 Tuning coil 

L33-009 7-05 Ferri-inductor 


MISCELLANEOUS 


L31-0031-04 | Tuning coil (3.6 MHz) (A) 


$1-1,1-2 


$29-1052-05 Rotary wafer 


= PARTS LIST OF OSC COIL UNIT (X40-0019-00) 


| Circuit No| Parts No. Description 


Circuit No. 


CAPACITOR 


CC45CH1H121J Ceramic +5% 
CC45CH1H680J Ceramic 45% 
CC45CH1H560J Ceramic 45% 
CC45CH1H100J Ceramic 415% 
CK94YG1E403Z Ceramic +80% —20% 


RESISTOR 
PD14BY2E1025 45% 1/4W 


L31-0032-04 Oscillator coil (3.5, 7MHz) 
L31-0033-04 Oscillator coil (14MHz) 
L32-001 1-04 Oscillator coil (21MHz) 
L32-0138-15 Oscillator coil (28MHz(A)) 
L32-0012-04 Oscillator coil (28MHz(B)) 


ay 


L33-0025-05 


$29-1005-05 
$29-1005-05 


L77-0141-05 
L77-0142-05 
L77-0143-05 
L77-0144-05 
L77-0145-05 
L77-0146-15 
L77-0147-05 


Choke coil 
MISCELLANEOUS 


Rotary wafer 
Rotary wafer 


Crystal oscillator (12,395MHz) 
Crystal oscillator (15,895MHz) 
Crystal oscillator (22, S95MHz) 
Crystal oscillator (29,895MHz) 
Crystal oscillator (36,S95MHz) 
Crystal oscillator (37,395MHz) 
Crystal oscillator (837,995MHz) 


= PARTS LIST OF MIX COIL UNIT (X40-0018-01) 


Circuit No. 


Ci 
C2 
Es 
C4 
Cay 


CAPACITOR 


CC45CH1H220J 
CC45CH1H330J 
CC45CH1H151J 
CC45CH1H33045 
CK45E1H103P 


L1 
172 
L3 
L4 
iS 
L6 


$2-1,2-2 


L31-0036-04 


L31-0032-04 
L31-0033-04 
L31-0034-04 
L31-0209-04 
L33-0095-05 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


15% 
15% 
15% 
415% 
+100% —O% 


Tuning coil (3.5MHz) (B) 
Tuning coit (7MHz) 
Tuning coil (14MHz) 


Tuning (21MHz) 
Tuning (28MHz) 


Ferri-inductor 


MISCELLANEOUS 


ws PARTS LIST OF VFO UNIT (X40-1070-00) 


CAPACITOR 


Circuit No. 


C1 
C273 
G3 
cs 
C4 
C5 
C6 


Cc 


CC45PG1H470J 
CC45LG1H150J 
CC45CG1H150J 
CC45PG1H150J 
CC45SG1HO70J 
CC45LG1H470J 
CC45LG1H220J 
CM93F 2A151J(DM) 
CC45CH1HO30D 
CK45F1H203Z 
CK45F1E403Z 


Ceramic 470pF 
Ceramic 15pF 
Ceramic 15pF 
Ceramic 15pF 
Ceramic 7pF 
Ceramic 47pF 
Ceramic 22pF 
Mica 150pF 
Ceramic 3pF 
Ceramic 0.02uF 
Ceramic 0.04uF 


45% 

+5% 

45% Adjustment 
+5% Adjustment 
45% 

45% 

+5% 

45% 

+0 5pF 

+80% —20% 
+80% —20% 


CK45F1H2032 Ceramic 0.02uF +80% —20% 


CC45SL1H330J Ceramic 33pF +5% 
CC45SL1HO50J Ceramic 5pF +0. 5pF 
CC45SL1H100D Ceramic 10pF +0.5pF 
CC45SL1HO50J Ceramic 5pF +0. 5pF 
CK45F1H103Z Ceramic 0.01nF +80% —20% 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CC45CG1H100D Ceramic 10pF +0.5pF 
C01-0001-25 Variable capacitor 
C03-0001-05 Variable capacitor 


C05-0013-15 Ceramic trimmer 
RESISTOR 


Carbon 


PD14BY 2E274J 


PD14BY 2E101J Carbon 1002 15% 1/4W 
PD14BY2E 105J Carbon 1MQ 45% 1/4W 
PD14BY 2E331J Carbon 3302 45% 1/4W 
PD14BY 2E333J Carbon 33k 45% 1/4W 
PD14BY 2E473J Carbon 47kQ 15% 1/4W 
PD14BY 2E102J Carbon 1kQ 45% 1/4W 
ROAR NZENON, Carbon 


SEMICONDUCTOR 


RET SSK2Z2:0%) 
FET 2SK19(Y) 
Transistor 2SC460 (B 


) 


Diode SD111 
Diode 1N60 


MISCELLANEOUS 
VFO case 


A01-0169-13 


B42-0010-04 


Name plate 


D22-0011-05 
D40-0099-25 


Shaft coupling 
Gear mechanism 


£13-0101-05 
E08-0204-05 
£22-0207-05 
E23-0021-04 


1P pin jack 
2P receptacle 
Lug board 

Terminal 


FQO7-0231-14 
F 10-0249-04 
F11-0010-04 


VFO cover 
VEO shield plate 
VFO box 


J21-1157-03 


VFO variable capacitor mounting 
hardware 


VFO mounting hardware 


J21-0895-03 


L32-0098-05 
L33-0104-05 
L33-009 1-05 
L33-0104-05 


Oscillating coil 
Ferri-inductor 
Ferri-inductor 
Ferri-inductor 


= PARTS LIST OF FIXED-CHANNEL AVR UNIT 
(X43-1100-00) 


CAPACITOR 


CC45SL1H151J Ceramic 


150pF 415% 


CK45F1E403Z Ceramic O0.04uF +80% —20% 
CC45CH1H820J5 Ceramic S82pF 45% 
CC45CH1H100J Ceramic 10pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CK45F1H103Z Ceramic O.0luF +80% —20% 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CEO4W1C100(RL) |Electrolytic 1OuF 16WV 
CEO4W1C470(RL) |Electrolytic 47uF 16WV 
CEO4W1HR47(RL) |Electrolytic O47uF SOWV 
CEO4W1C101(RL) |Electrolytic 1O00OuF 16WV 


CK45F1H103Z Ceramic +80% —20% 


PD14CY2E2225 Carbon 


PD14CY2E473J Carbon 47kQ 415% 1/4W 
PD TMCYZET0Zs Carbon 1kQ 45% 1/4W 
POMGYZES3S3I Carbon 33k 2 +5% 1/4W 
PDIZAGY ZE4733 Carbon A7kKQ 15% 1/4W 
PD14CY2E102J Carbon Vk: 15% 1/4W 
PDI4GYZENOTS Carbon 1002 415% 1/4W 
POWAGY ZE103I Carbon 10kQ2 45% 1/4W 
PD14CY 2E683J Carbon 68k +5% 1/4W 
PDHIAGYZESSIS Carbon 3302 15% 1/4W 
PD14CY2E471J Carbon 4702 +5% 1/4W 
PD14CY2E821J Carbon 8202 15% 1/4W 
PPNAGYZE2225 Carbon 2.2k2 45% 1/4W 
PDIAGY2E272! Carbon ZK 15% 1/4W 
PD14CY2E222J5 Carbon 2.2kQ2 +5% 1/4W 
PD14CY2E471J Carbon 4702 45% 1/4W 
PD14CY 2E102J5 Carbon 1kQ 415% 1/4W 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W 
POITMECY ZE4723 Carbon 47kQ2 45% 1/4W 
PD 14CY2E103J Carbon 10kQ2 45% 1/4W 
PD14CY2E471J Carbon 4702 45% 1/4W 


PDIAGY ZE1 Sis Carbon 


Transistor 2SC460 (B) 
Transistor 2SA606 (L) 
Transistor 2SC372 


Transistor 2SC735 (Y) 


Diode 1N60 
Zener diode WZ-061 
Diode 1S1555 

Zener diode WZ-061 


E18-0401-05 
E23-0047-04 


Crystal socket 
Terminal 


L33-0089-05 
L33-0104-05 
L12-0013-05 


Ferri-inductor 
Ferri-inductor 
Oscillating transformer 


R12-0042-05 
R12-3036-05 
R12-4020-05 


Trimmer potentiometer 
Trimmer potentiometer 
Trimmer potentiometer 


C05-0030-15 
C05-0015-15 


Ceramic trimmer 20pF 
Ceramic trimmer 40pF 


= PARTS LIST OF RECTIFIER UNIT (X43-1090-00) 


CAPACITOR 


Cte CE0O2W2C330 Electrolytic tubler 33uF 160WV 
RESISTOR 


Diode (VO8J) 
Diode (VO6E) 
Diode (VO6B) 


RCO5GF2H474J 
RN14AB3D471J 
RCO5FG2H102J 
RCO5FG2H104 


470kQ 
470Q 45% 2W 

1kQ 15% 1/2W 
100k2 


Carbon 
Metal film 
Carbon 

Carbon 


= PARTS LIST OF HV UNIT (X43-1110-00) 


lc K45E2H103P 


Parts No. Description 


CAPACITOR 


| Ceramic 0.01 uF +100% —0% 


CK45E2H103P 
C90-0156-05 


Ceramic 


CK45E2H103P 
CC45SL1H330J 
CK45F1H103Z 
CC45CH1 HO20D 
CK45F1H103Z 
CK45F1F403Z 
C90-0154-05 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CK45D1H102M 
CQ93M1H473K 
CC45CH1H101J 
CK45E2H103P 

CK45F1H1032Z 

CC45CH1H101J 
CC45CH1 HOS50D 


C01-0127-05 


PD14CY 2E274J 
RESISTOR PD14CY 2E103J 

RCOSGF2H104J Carbon +5 RCOSGF2H225J 
PD14BY2H684J ~—‘| Carbon +5 BEl4Grakess 
RCOSGF2H563J —| Carbon eon 

PD14CY 2E3335 

PD14CY 2E472J 

PD14CY 2E102J 

PD14CY 2E101J 

= PARTS LIST OF RF UNIT (X44-1080-00) PD14CY2E104J 
: PD14CY 2E474J 

PD14CY 2E2745 

CAPACITOR PD14CY:2E104J 

C1 CEO4W1HO10(RL) | Electrolytic 1uF 50W PD14CY2E5605 
oy CEO4W1HR47(RL) | Electrolytic 0.47uE  SOWV PD14CY2E1815 
Cc CC45CH1H101J Ceramic 100pF 45% PD14CY 2E682J 
C4 CC45SL1H101J Ceramic 100pF 45% PD14CY 2E101J 
C5 CK45F1H103Z Ceramic 0.01pF  +80% —20% PD14CY2E271J 
C6 CC45CH1HO30D ‘| Ceramic 3pF +0.5pF PD14CY 2E184J 
C7 CC45SL1H330J Ceramic 33pF 45% PD14CY 2E104J 
CK45D1H102M Ceramic 0.001uF 420% PD14CY 2E560J 
CK45F1E403Z Ceramic 0.04uF  +80% —20% PD14CY2E101J 
CM93D2H561J Mica 560pF 45% PD14CY 2E104J 
CC45CH1HO5OD ‘| Ceramic 5pF +0 5pF PD14CY 2E561J° 
CK45F1E403Z Ceramic 0.04uF  +80% —20% PD14CY2E182J 
CC45CH1HO50D ‘| Ceramic 5pF +0 5pF PD14CY 2E560J 
CC45CH1H101J Ceramic 100pF 45% PD14CY2E105J 
CK45F1H103Z Ceramic O.01pF  +80% —20% RCOS5GF2H820J 
CC45SL1H220J Ceramic 22pF 45% RCO5GF2H330J 
CK45F1H103Z Ceramic 0:01uF  +80% —20% RCO5GF2H330J 
CC45SL2H151J Ceramic 150pF 45% PD14CY2E474J 
CQ92M1H473K Mylar 0.047uF +10% PD14CY2E102J 
CK45D1H102M Ceramic 0.001pF +420% PD14CY2E103J 
CK45F1E403Z Ceramic 0.04uF +80% —20% PD14CY 2E472J 
CC45CH1H100D __| Ceramic 10pF +0 5pF PD14CY2E392J 
CK45F1E403Z Ceramic 0.04uF  +80% —20% PD14CY 2E103J 
CC45SL1H101J Ceramic 100pF +5% PD14CY2E392J 
CK45E2H103P Ceramic 0.01nF  +100% —0% PD14CY2E472J 
CM93D2H561J Mica 560pF = 45% PD14CY2E392J 
CK45B1H102K Ceramic 0.001nF +10% PD14CY2E682J 
CK45F1E403Z Ceramic  0.04uF  +80% —20% PD14CY 2E563J 
CK45F1H103Z Ceramic  O0.01pF  +80% —20% PD14CY2E104J 


ay 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Variable capacitor 


0.01 uF 


Metalized polyester film 


0.047uF 
0.01 uF 
33pF 
0.01 uF 
2pF 

0.01 uF 
0.044F 


Metalized polyester film 


0.22uF 


0.001uF 420% 
Electrolytic mylar O.047uF +10% 


100pF 
0.01 uF 
0.01 uF 
100pF 
5pF 


10k2 
2.2MQ 
33k2 
4702 
33k Q 
4.7kQ 
1kQ 
10022 
100k 
470k 
120k2 
270kQ2 
100k2 
562 
1802 
6.8k2 
1002 
2702 
180k2 
100k2 
562 
10022 
100k22 
5602 
1.8kQ 
562 
1MQ2 
820 
332 
332 
470k 
1kQ 
10k2 
4.7k2 
3.9k2 
10kQ2 
3.9k2 
4.7k2 
3.9k2 
6.8k2 
56k2 


+100% —0% 


250WV 
+100% —0% 


415% 


+80% —20% 
+0 .5pF 

+80% —20% 
+80% —20% 


250WV 


415% 


+100% —0% 
+80% —20% 


415% 


+0 .5pF 


45% 
15% 
+5% 
15% 
4+5%1 
+5% 
+5% 
+5% 
45% 
45% 
45% 
415% 
45% 
45% 
45% 
15% 
45% 
45% 
45% 
45% 
45% 
45% 
15% 
15% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
45% 
45% 
45% 
+5% 
45% 
45% 
45% 
45% 
+5% 
45% 
45% 


1/4W 
1/2W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/2W 
1/2W 
1/2W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W - 
1/4W 
1/4W 


PD14CY 2E153J Carbon 15kQ +5% 1/4W 
PD14CY2E683J Carbon 68k2 +5% 1/4W 
PD14CY2E123J Carbon 12k +5% 1/4W 
PDT4GY 2E473) Carbon 47kQ +5% 1/4W 
PD14CY 2E472J Carbon 4.7kQ +5% 1/4W 
PD14CY 2E273J Carbon 27kQ +5% 1/4W 
PD14CY 2E822J Carbon 8.2kQ +5% 1/4W 
PDIAGYZES33I Carbon 33kQ +5% 1/4W 
PD14CY 2E104J Carbon 100kQ 45% 1/4W 
PD14CY 2E102J Carbon 1kQ +5% 1/4W 
PD14CY 2E471J Carbon 4702 +5% 1/4W 
PD14CY 2E104J Carbon 100kQ 45% 1/4W 
PDT4CY 2E332) Carbon 3.3kQ +5% 1/4W 
PD14CY 2E101J Carbon 10092 +5% 1/4W 
PD14CY 2E103J Carbon 10kQ +5% 1/4W 
PD14CY 2E331J Carbon 3302 +5% 1/4W 
RCOS5GF2H823J Carbon 82k +5% 1/2W 
RCO5GF2H392J Carbon 3.9k2 +5% 1/2W 
PD14BY 2B563J Carbon 56k +5% 1/8W 

ei 2SK19(GR) 

Transistor 2SC460(B) 

ea 3SK41(L) 

=f 3SK35(GR) 

FE 3SK35(Y) 

Transistor 2SC733(Y) 

Transistor 2SC535(A) 

PEP 3SK22(GR) 

FEY 2SK19(GR) 

Transistor 2SC856 

Belt 3SK35(GR) 

Zener diode WZ-090 

Diode 1S73A 

Diode VO06B 

Zener diode WZ-090 

Diode SiS55: 


MISCELLANEOUS 


D13-0032-03 
D16-0033-04 


Sprocket x 3 
Chain ass‘y x 2 


E06-0406-05 
E10-1902-05 
E23-0046-04 
E£23-0047-04 


FET socket x 4 
Vacuum-tube socket 
Terminal 
Terminal 


F11-0020-05 Shield case 


BPE. coil 
OSC coil 
Tuning coil 


L30-0008-05 
L32-0165-05 
L31-0317-05 


L33-0104-05 Ferri-inductor 


L31-0012-05 Trap coil (12,395 MHz) 
L33-0104-05 Ferri-inductor 
L33-0098-05 Ferri-inductor 
L31-0010-05 Trap coil (8.6 MHz) 
L33-0098-05 Ferri-inductor 
L33-0074-05 Heater choke 
L33-0104-05 Ferri-inductor 
L33-0131-05 Ferri-inductor 


L31-0011-05 Trap coil (8.6 MHz) 


L77-0013-35 Crystal oscillator 


= PARTS LIST OF ANT COIL UNIT (X44-1090-00) 


CAPACITOR 


Cl CC45CH1H2704J Ceramic 27pF 15% 
(e CC45CH1H151J Ceramic 150pF 15% 
C3 CC45CH1H330J Ceramic 33pF +5% 
C4 CC45CH1H2204J Ceramic 22pF +5% 


L31-0031-04 Tuningcoil 3.5 MHz 


L31-0032-04 Tuning coil 7 MHz 

L31-0033-04 Tuning coil 14 MHz 
L31-0034-04 Tuning coil 21 MHz 
L31-0209-04 Tuning coil 28 MHz 


MISCELLANEOUS 


E23-0015-04 Grounding lug 


J31-0102-04 
J31-0103-04 
J31-0105-04 
J32-0184-04 


Collar A 
Collar B 
Collar D 
Screw rod 


S$29-1052-05 Rotary wafer 


= PARTS LIST OF DC-DC CONVERTER UNIT 
(X46-1000-00) 


CAPACITOR 


fc1— [ceo2wie221 Electrolytic 220uF 25WV 


SEMICONDUCTOR 
Transistor 2N4049 


R92-0121-05 
R92-0120-05 


Cement 2.42 5W 
Cement 2202 2W 


MISCELLANEOUS 
E20-0510-05 


5P terminal strips 


FO1-0170-04 
FO1-0171-04 
F11-0195-04 


Heat sink (A) 
Heat sink (B) 
Heat sink cover 


= PARTS LIST OF IF UNIT (X48-1060-00) 


CAPACITOR 


CC45SL1H3305 Ceramic 33pF +5% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic O.01luF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H1032Z. Ceramic O.0iupF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 


CK45F1H103Z Ceramic O0.01nF +80% —20% 


Circuit No. 


Parts No. 


Description 


em 

C2 
Sis 
C14 
C15 
C16 
Ciz 
C18 
c1g 
C20 
C2] 

C22 
C23 
C24 
C25 
C27 
C28 
C29 
C30 
C31 

C32 
C33 
C34 
€35 
C36 
C3h 
C38 
C39 
C40 


C41, 
C43, 
C45, 
C47, 


C49 
C50 
GS 
C53 
C54 


C5or 
CSA, 
C59; 


CK45D1H102M 
CC45SL1H220J 
CQ92M1H473K 
CK45F1H1032Z 
CQ92M1H473K 
CC45SL1H101J 
CQ92M1H473K 
CC45SL1HO50D 
CQ92M1H473K 
CK45F1H103Z 
CQ92M1H473K 
CC45CH1H121J 
CQ92M1H473K 
CC45CH1H330J 
CC45SL1H151J 


CEO4W1HO10(RL) 


CQ92M1H473K 
CK45F1H103Z 
CK45D1H102M 
CC45SL1H221J 
CQ92M1H473K 
CC45SL1H4705 
CQ92M1H473K 
CC45SL1H100D 
CQ92M1H473K 
CK45F1H103Z 
CQ92M1H473K 
CC45SL1H101J 
CK45F1H103Z 
CQ92M1H473K 
CK45F1H103Z 
CQ92M1H473K 
CK45F1H103Z 
CC45CH1H101J 
CC45SL1H101J 
CC45CH1H330J 
CQ92M1H473K 
CK45F1H103Z 
CC45SL1H101J 
CC45SL1H331J 
CC45SL1H3304J 


Ceramic 
Ceramic 
My lar 
Ceramic 
My lar 
Ceramic 
My lar 
Ceramic 
Mylar 
Ceramic 
My lar 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Electrolytic 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Mylar 
Ceramic 
My lar 
Ceramic 
Mylar 
Ceramic 
My lar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


0.001 pF 
220i 
0.047 uF 
0.01 uF 
0.047 uF 
100pF 
0.047 uF 
5pF 
0.047 uF 
0.01uF 
0.047uF 
120pF 
0.047uF 
SSD 
150pF 
Tur 
0.047 nF 
0.01uF 
0.001 uF 
220pF 
0.047 uF 
47pF 
0.047 uF 
10pF 
0.047 uF 
0.01 uF 
0.047 uF 
1O00pF 
0.01 pnF 
0.047 uF 
0.01 uF 
0.047 uF 
0.01 uF 
100pF 
100pF 
S3pirR 
0.047 uF 
0.01 yuF 
100pF 
330pF 
33p F 


+20% 

+5% 

+10% 

+80% —20% 
+10% 

45% 

+10% 

+0 5pF 
+10% 

+80% —20% 
+10% 

15% 

+10% 

45% 

+5% 

50WV 
+10% 

+80% —20% 
+20% 

+5% 

+10% 

415% 

+10% 

+0 .5pF 
+10% 

+80% —20% 
+10% 

15% 

+80% —20% 
+10% 

+80% —20% 
+10% 

+80% —20% 
+5% 

+5% 

45% 

+10% 

+80% —20% 
+5% 

+5% 

+5% 


PD 14GY 2E2223 
PD 14CY2E221J 
PD14CY2E4725 
PD14CY2E221J 
PD14CY2E4725 
PRTACY2E2235 
PD14CY2E2215 
PD14CY2E4725 
PD14CY2E221J 
PD14CY2E4725 
PD14CY2E2235 
PD 14CY2E2225 
PD14CY2E473J 
PD14CY2E123J 
PD14CY2E473J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E474J 
PD14CY2E473J 
PD14CY 2E822J 
PD14CY2E473J 
PD14CY2E224J 


RESISTOR 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Parts No. 


Description 


PD14CY2E102J 
PD14CY 2E3325 
PD14CY2E471J 
PD14CY2E103J 
RCOSGF2H225J 
PD14CY2E2225 
PD14CY2E1014J 
PD14CY2E2245 
PD14CY2E101J 
PD14CY2E471J 
PD14CY2E473J 
PD14CY2E103J 
PD14CY2E101J 
PD14CY 2E4735 
PD14CY2E103J 
PD14BY 2B471J 
PD14CY2E821J 
PD14CY2E273J 
PD14CY2E102J 
PD14CY 2E104J 
PD 14CY 2E103J 
PD14CY2E152J 
PD14CY2E104J 
PD14CY 2E472J 
PD14CY 2E471J 


‘PDI4EYZE3315 


PD14CY2E472J 
PD14CY2E561J 


Carbon 1kQ + 
Carbon 3.3kQ 
Carbon 4702 
Carbon 10k 
Carbon 2.2MQ 
Carbon 2.2kQ 
Carbon 1002 
Carbon 220kQ2 
Carbon 10022 
Carbon 4702 
Carbon 47kKQ2 
Carbon 10k 
Carbon 1002 
Carbon 47kQ 
Carbon 10kQ 
Carbon 4702 
Carbon 8202 
Carbon 27kQ2 
Carbon 1kQ 
Carbon 100kQ 
Carbon 10kQ 
Carbon 1.5kQ 
Carbon 100kQ 
Carbon 47kQ 
Carbon 4702 
Carbon 3302 
Carbon 4.7kQ 
Carbon 5602 


Se 


SEMICONDUCTOR 


L30-0263-05 
L30-0010-05 
L30-0008-05 
L30-0009-05 
L30-0010-05 
L30-0021-05 
L30-0009-05 
L30-0008-05 
L30-001 0-05 
L31-0284-05 
L31-0252-05 
L31-0251-05 


L33-0104-05 
L71-0018-05 


Diode 1S73A 
Diode 1N60 
Diode 1S 1595 
Diode 1S1555 
Diode WZ-090 


FET 3SK35(GR) 
( 


et 3SK41(L) 

FET 3SK35(GR) 
Transistor 2SC733(Y) 
Fed 2SK19(GR) 
Transistor 2SA495(Y) 
er 3SK35(GR) 


Pa 

HEAL 

Ber. coil 
BePle. coil 

Eat 

IFT 

BiPIE. coil 
B.P.F. coil 

(FP 

Filter coil (BLU) 
Filter coil (GRN) 
Filter coil (WHT) 


Ferri-inductor 


Crystal oscillator 


MISCELLANEOUS 


R12-3025-05 
R12-7013-05 


Trimmer potentiometer 10k(B) 
Trimmer potentiometer 500k (B) 


= PARTS LIST AF UNIT (X49-0008-01) 


D4 


CAPACITOR Zener diode W2Z130 

j V 
C1 CEO4W1HO10(RL) | Electrolytic 1uF 5OWV BS pies nigh 
C2 CEO4WOJ101(RL) | Electrolytic 100uF  6.3WV 

x 
e CEO4W1C101(RL) | Electrolytic 100uF  16WV ae saa 
C4 CEO4W1E100(RL) | Electrolytic 10uF 25WV Se se ae 
C5 CO93M1H472K Mylar 0.0047uF 410% ‘ieee ment eb 
C6 CEO4WOF470(RL) | Electrolytic 47 uF 3.15WV Rie ees: 2SC1000(GR} 
C7 CEO4W1C330(RL) | Electrolytic 33uF 16WV ae ee EE nV 
C8 CE04W1C221(RL) | Electrolytic 220uF  16WV 
cg CK45F1E103Z Ceramic O.01lpF  +80% —20% MISCELLANEOUS 
C10 CC94SL1H101K Ceramic 100pF +10% FO1-0074-24 Heat sink x 2 
C11 CK45F1E103Z Ceramic O.01nF  +80% —20% 
ihe CE04W1HO10(RL) Electrolytic Tur 5O0WV L33-0032-05 Choke coil 
eis CQ92M1H473K Mylar 0.047uF +10% 


L33-0088-05 Ferri-inductor 
C14 CEO4W1HR47 Electrolytic O.47uF SOWV 


ane CQ92M1H103K Mylar O.01uF = #10% R12-4015-05 Trimmer potentiometer 
C16,17 |CEO4W1E100(RL) | Electrolytic 10uF 25WV 
C18 CK45B1H331K Ceramic 330pF +10% 
C19 CEO4W1E100(RL) | Electrolytic 10uF  § 25Wv 
C20 CEO4WIE3R3(RL) | Electrolytic 3.3uF 25WV 
C21 CEO4W1E100(RL) | Electrolytic 10uF 25WV = PARTS LISTS OF CARRIER UNIT (X50-009-01) 
C22 ~ 25'| CQ93M1H123K Mylar 0.012uF +10% 
C26 CK45F1E203Z Ceramic 0.02uF +80% —20% 3 
C27,28 | CK45F1E103Z Rea O.01uF  +80% —20% HUE SAN Ee pic Ue 
Beacon ne CAPACITOR 
1 9 9 

R1 PD14BY2E223) ‘| Carbon 22k2 45% 1/4W iene baa ae aly: ee eee 
ie cdl Eg ane ‘igo WAST Wester it CK94YG1E102Z_ | Ceramic 0.001uF +80% —20% 
R3 PD14BY2E102J Carbon 1k2 45% 1/4W mn MOG IK ald eae al oe 
R4 PD14CY2E471J Carbon ee aad oo eee CK94YG1E102Z | Ceramic 0.001MF +80% —20% 
R5 PD14BY2E102J Carbon 1kQ +5% 1/4W ae ES ick ct 
is ERIS Leh Dae mene Se a cootiamertt 9 CK94YG1E102Z | Ceramic 0.001MF +80% —20% 
R7 PD14BY2E221J Carbon 2202 © 45% =1/4W Ptercmensamnet Ly: ised Sanee oe 
ies COA Raber werd ROD TRA O ey Am NA CC94TH1H2215 | Ceramic  2200F + 45% 
RQ PD14BY2E330J Carbon 332 45% 1/4W ee, RE ce gan Oe 
R10 PD14BY2E103J Carbon 10k2 45% ~=1/4W ae care a apne 
R11,12 | R92-0041-25 Metal plate 0.472  +10% 1W irene el | Seiten Hy Aine PASS ES 
R13 PD14BY2E682J Carbon 6.8k2 45% 1/4W ABT O RS SCO Sante owe 
R14 PD14CY 2E4735 Carbon miuolne aaa 3 hi CK94YG1E103Z | Ceramic O.01uF  +80% —20% 
R15 PD14BY2E682J Carbon 6.8k2 45% 1/4W ae 3 
R16 PD14BY 2E332J Carbon 3.3k2 45% 1/4W RESISTOR 
R17 PD14CY2E273J Carbon 27k2 45% ~—«1/4W Pre eee 6 8kQ 
R18 PD14BY2E562J Carbon 5.6k2 45% 1/4W Be ee Ae 5s) aie Sad 
R19 PD14BY2E221J Carbon 2202 +5% 1/4W ETRE ma Lone nant 
R20 PD14BY2E392J Carbon 3.9k2 45% 1/4W Bede ee ike 
R21 PD14BY2E2225 Carbon 2.2k2 45% 1/4W POs EESaaeeel canntn ae 
R22 PD14BY2E821J Carbon 8202 +5% 1/4W SUH DE ao entearGer a 
R23 PD14BY2E102J Carbon 1kQ 45% 1/4W ——— 
R24 PD14CY2E562J Carbon 5.6k2 45% 1/4W SEMICONDUCTOR 
R25 PD14CY2E474J Carbon 470kQ. 45% =1/4W Diode 1$1555 
R26 PD14CY2E104J Carbon 100k2 45% 1/4W 
R27 PD14BY2E223J Carbon 22k 2 45% 1/4W Transistor 2SC460(B) 
R28 PD14BY2E224J Carbon 220k2 45% 1/4W IRR eB 
R29 PD14BY2E104J Carbon 100k2 45% 1/4W 
R30 PD 14BY 2E332J Carbon 3.3k2 145% 1/4W L33-0104-05 Ferri-inductor 
R31 PD14BY2E103J Carbon 10k2 45% =1/4W TRE 
R32 ~ 34] PD14CY2E103J Carbon 10k 45% 1/4W L32-0003-05 Oscillating coil 
R35 ° | PD14BY2E105J Carbon IMQ 45% 1/4 TAK 
R36 PD14BY2E224J Carbon 220k2 +45% 1/4W C05-0013-15 Ceramic trimmer 
R37 PD14CY2E222J Carbon 2.2k2 45° 1/4W 

PD14CY2E120J arbor 122 +5; 1/4W L77-0123-05 Crystal oscillator 


SEMICONDUCTOR 


Diode 1N60 
Diode 1$1555 


— 2S 


L77-0122-05 
L77-0120-05 _ 


Crystal oscillator 
Crystal oscillator 


™ PARTS LIST OF MARKER UNIT (X52-0005-01) 


Description 


CAPACITOR C19 CC94SL1H220K | Ceramic 22pF—«#10% 
CQ93M1 H103K | Mylar 0.01 nF +10% CE04W1C470(RL) Electrolytic 47 uF 16WV 
ORCA Hikes MER ee ee ere CCOASLIH101K | Ceramic 100pF_— 410% 
CC94TH2H1014 arais 100pF +5% CEO4W1E3R3 Electrolytic 3.3uF 25WV 

a Aa S Lege ONE Shine Pe CK45F1E103Z Ceramic 0.01uF  +80% —20% 
CK94YG1E403Z | Ceramic  0.04uF — +80% —20% SAUNA ue AN Ih pl ae Bee es 
pO yp yeh tee ead Nah CK45F1E103Z Ceramic 0.01uF  +80% —20% 
CCISRLT cee. ee ete ne CC94SL1H271K | Ceramic 270pF —-#10% 

ie PaMa Atami hs Scclit ere Peed ad eee CK45F1E403Z Ceramic 0.04uF  +80% —20% 
CC45CH1H201J | Ceramic  200pF  +10% RESISTOR 

CC94SLIH470K =| Ceramic = 47PF 410% RI | pp14BY2E332) |Carbon 3.3k2 +5% 
COQGS 1 PCOS tigeramic os ee R2 PD14BY2E473J |Carbon 47k2 45% 1/4W 
CK94YG1E403Z_ | Ceramic . a age: 


0.04uF +80% —20% 


reli ATpF 45% lice! PD14BY2E101J 


R4 RDTABY2E2223 


Carbon 1002 +5% 1/4W 
Carbon 22k2Q +5% 1/4W 


CC45CH1H470J 


RESISTOR R5 PD14BY 2E123J Carbon 12k2 45% 1/4W 

PD14CY2E473) | Carbon 47kQ 45% R6 PD14BY2E102) |Carbon 1k2 +5% 1/4W 
PD14CY2E103J Carbon 10kQ2 +5% R7,8 PD14BY 2E223J Carbon 22K ES 1/4W 
PD14CY2E101J Carbon 1002 +5% RQ PD14BY 2E154J Carbon 150k2 45% 1/4W 
PD14CY2E473J Carbon 47kQ 45% R10 PD14BY 2E221J Carbon 220 QE= 506 1/4W 
PD14CY 2E472J Carbon 47kQ 45% R11 PD14BY 2E102J Carbon 1kQ 45% 1/4W 
PD14CY2E2245 Carbon 220k 2 45% a2 PD14BY 2E8214J Carbon 8202 +5% 1/4W 
RCO5GF2H105J Carbon IMQ 45% R13, 14 PD14BY2E221J Carbon 2209) F= 5% 1/4W 
PD14CY2E472J Carbon A7kQ +5% R15 PD14BY 2E3314J Carbon SEOG  BESh: 1/4W 
5 R16 PD14BY 2E474J Carbon 470kQ 45% 1/4W 

pEMeQuebe (08 R17 PD14CY2E221)  |Carbon 2202 +5% 1/4W 

Transistor 2SC373 or 2SC458 (B) R18 PD14CY 2E681J Carbon 680Q2 +15% 1/4W 

Transistor 2SC373 R20 PD14BY 2E472J Carbon ATG 9596 1/4W 

Transistor 2SC373 or 2SC458 (B) R21 PD14BY 2E183J Carbon 18kQ2 +45% 1/4W 

R22 PD14CY 2E4745 Carbon 470k2Q £5% 1/4W 

Diode 1N60 R23 PD14CY 2E152J Carbon 1.5K 5% 1/4W 

R24 PD14CY 2E1025 Carbon 1kQ 25% 1/4W 


L33-0118-05 Ferri-inductor 


SEMICONDUCTOR 


Diode 1N60 
Diode 181555 


L77-0009-05 Crystal oscillator 


J19-0013-04 Crystal oscillator holder 
Ren 25245 
OPES Transistor 2SC733Y 


a CS Soeur 
COIL 


C05-0029-15 Ceramic trimmer 


Ferri-inductor 
Ferri-inductor 


L33-0104-05 
L33-0101-05 


= PARTS LISTS OF GENERATOR UNIT 
(X52-0010-01) 


CAPACITOR 


L30-0021-05 Balanced modulator co‘! (3.395 MHz) 


MISCELLANEOUS 


$51-1002-05 Reed relay 


CC94SL1H101K 
CK45F1E103Z 
CEO4W1E4R7 
CE04W1H010 
CK45F1E502Z2 
CE04W1C470(RL) 
CQ92M1H473K 
CE04W1HO010 
CE04W1E100 
CEO4W1E4R7 
CEO4W1E3R3 
CK45F1E102Z 
CC94SL1H220K 
CK45F1E103Z 
CQ92M1H473K 
CK45F1E103Z 


Ceramic +10% 
Ceramic +80% —20% 
Electrolytic 25WV 
Electrolytic 50WV 
Ceramic +80% —20% 
Electrolytic 16WV 
Mylar +10% 
Electrolytic 50WV 
Electrolytic 25WV 
Electrolytic 25WV 
Electrolytic 25WV 
Ceramic +80% —20% 
Ceramic +10% 
Ceramic +80% —20% 
Mylar 10% 
Ceramic +80% —20% 


Ceramic trimmer 


C05-0015-15 


R12-0054-05 
R12-1012-05 


Trimmer potentiometer 1002 (B) 
Trimmer potentiometer 1kQ (B) 


= PARTS LISTS OF VOX UNIT (X54-0001-00) 


Parts No. Description 


CAPACITOR 


CK45F1E103Z Ceramic 0.01 uF 
Electrolytic 47yF 


Ceramic O0.04uF 


+80% —20% 
3.15WV 
+80% —20% 


CEO4WO0F470 
CK94Y G1E403Z 


CK94YG1E203Z Ceramic O.02uF +80% —20% 
CEO4W1H3R3 Electrolytic 3.3uF 50WV 
CE04W1H010 Electrolytic uF 50WV 
CK94Y Y1H472M Ceramic 0.0047uUF 420% 
CK94YG1E403Z Ceramic O0.04uF +80% —20% 
CEO4W1H3R3 Electrolytic 3.3uF 50WV 
CC45SL1H331K Ceramic 330pF +10% 


CK45F1E103Z Ceramic 


RESISTOR 


O.OluF  +80% —20% 


PD14CY 2E104J 
PD14CY2E223J 
PD14CY2E334J 
PD14CY2E4725 
PD14CY2E334J 
PD14CY 2E563J 
PD14CY 2E5625 
PD14CY2E102J 
PD14CY2E222J5 
PD14CY2E1025 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 
PD14CY2E471J 
PD14CY2E4R7J 
PD14CY2E473J 
PD14BY2B102J 


SEMICONDUCTOR 


Diode 1N60 
Diode S-1.5-01 
Diode 1N60 


2563/3 
2SA562-Y 
2ZSE373 

2SA562-Y 


MISCELLANEOUS 


Transistor 
Transistor 
Transistor 
Transistor 


CAPACITOR 


CC45SL1H020D 
CK45F1H203Z 
CK45F1H103Z 
CC45SL1H101J 
CE04W1E100(RL) 
CK45F1H103Z 
CK45F1H203Z 
CK45D1H102M 
CK45F1H103Z 
CEO4W1H010(RL) 
CK45F1H203Z 
CK45F1H103Z 
CK45D1H102M 
CC45SL1H331J 
CK45F1H103Z 
CK45F1E403Z 
CK45F1H203Z 
CK45F1H103Z 


+0.5pF 
+80% —20% 
+80% —20% 
+5% 

25WV 
+80% —20% 
+80% —20% 
+20% 

+80% —20% 
50WV 
+80% —20% 
+80% —20% 
+20% 

+5% 

+80% —20% 
+80% —20% 
+80% —20% 
+80% —20% 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


RESISTOR 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


PD14CY2E151J 
PD14CY2E2215 
PD14CY2E102J 
PD14CY 2E472J 
PD14CY2E102J 
PD14CY2E472J 
PD14CY2E682J 


PD14CY 2E22135 
PD14CY 2E223J 
PD14CY 2E333J 
PD14CY 2E683J 
PD14CY 2E102J 
PD14CY2E471J 
PD14CY 2E103J 
PD14CY 2E333J 
PD14CY 2E103J 
PD14CY 2E2225 


SEMICONDUCTOR 
FET 


3SK22(GR) 
Fer 2SK19(GR) 
IC TA7045M(R) 
2SC460B 
ZSCT 3G NG) 


Transistor 
Transistor 


Diode 
Diode 
Varistor 


L30-0010-05 
L31-0286-05 
L31-0287-05 
L30-0010-05 
L30-0021-05 


IFT 
NB coil (A) 
NB coil (B) 
len 
IFT 


3395KHz 
395KHz 
3395KHz 
3395KHz 
3395K Hz 


L33-0104-05 Ferri-inductor 


MISCELLANEOUS 


E Lug board x 2 


FQO7-0316-04 
FOQ9-0020-05 


Fan cover 
Fan 75 


J21-1153=-4 
J32-0117-04 


Fan motor mounting hardware 
Hexagon boss 


L33-0025-05 Heater choke (1uH) x 2 


T40-0012-05 Motor 100V 


P95 


= PARTS LISTS OF INDICATOR UNIT 
(X54-1120-00) 


RESISTOR 


Carbon 6802 +5% 1/4W 
PD14BY2E471J Carbon 4702 +5% 1/4W 
PD14BY 2E681J Carbon 6802 145% 1/4W 


SEMICONDUCTOR 


PD14BY2E681J 


TLR-104 


MISCELLANEOUS 


- A30-0079-14 Dial back board 

- E23-0046-04 Terminal 

— J21-1150-14 Indicator mounting hardware 
- J32-0074-04 Hexagon boss x 2 


=. 9608 


PC BOARD 


| RIG “323K 
ee 
RI8 5.6K 
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Nh 
R7 220s) 5 


Rel 2.2K eH G2 yy 
R20 3.9K ~ 
—— A 


CI6 re) 
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C2l, 10 25Y, 
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we co 
ose el Oy 
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~ a Q6 R26 IOOK 
R33 10K. R32 |OK —4F— 
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we > ts R ol2 "ey 33 25) 


C5 0047. R2 


R28 220K 


wn 
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C7 
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/ 
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oO 
NU 
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Q3 


R29 |OOK 


RII .47 IW 
— Seo 
RI2 .47 IW 


af ee oe. 
R31 |OK 
9] 
ve R35 1M 
ef te 
KEY R25 470K STB 14 


Q1,6:2SC733(Y) Q2:2SC734(Y) Q3:2SD90(0) Q4:2SB473(C.D.N) Q5:2SC1000(GR) 
DI,2:IN6O D3:1S1555 D4:WZ-130 D5: VO6B 


e B 
~ i 1S1555 

S| 25090 VO06B: Yellow 

oe ©) 258473 Cathode (Marked in Bg 

Color Specified) 
2SC 1000 
<a Zales — W2-130 HH — IN6O 
S 250734 


Cathode Cathode 


Figure 21. AF Board (X49-0008-01) Diagram 


oes 


Figure 22. ANTENNA COIL Board (X44-1090-00) Diagram 


Q1,2:28C460(B), Di~4: 181555 


2SC460 


Cathode 


1S1555 


Figure 23. CARRIER Board (X50-0009-01) Diagram 
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Q1~3:2SC460(B) Q4:2SA606(L) Q5~7:2SC372 Q8:2SC735(Y) 
DI,2:IN60 D3,8:WZ-061 D4~7:1S1555 


B 2SC372 
= Cc 
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Figure 27. HV Board (X43-1110-00) Diagram 
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Figure 30. MIXER COIL Board (X40-0018-01) Diagram 
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Figure 33. RF Board (X44-1080-00) Diagram 
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Figure 35. VOX Board (X54-0001-00) Diagram 
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VFO-520 


= EXTERNAL VIEW = SPECIFICATION 
FREQUENCY RANGE: 
KNOB WAFER 
PANEL (K29-0167-13} 80 meter band 3.5 to 4.0 MHz. 
(A20-0701-13) % Ad 40 meter band 7.0 to 7.5 MHz. 
England DIAL SCAL 
Fue aa thet ey nos7.04) (K21-0166.04) 20 meter band 14.0 to 14.5 MHz. 
(U.S.A., Europe) 15 meter band ZieOto2 Voi rlze 
10 meter band A 28.0 to 28.5 MHz. 
on Be Ses Sea fae B 28.5 to 29.1 MHz. 
VFO-520 aE : C 29.1 to 29.7 MHz. 
OSCILLATION FREQUENCY: 
4.9 to 5.5 MHz. 


OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator. 


See c= oe OUTPUT VOLTAGE: 
ona \ : 1 volt +3 db (across a 470 ohm load). 


FREQUENCY STABILITY: 


ae eer Within +100 Hz per 30 minutes after 3 minutes of 
Q@keEnwoon ee|1oTe vro warm-up 


SOLID STATE COMPLEMENT: 
2 transistors. 


KNOB ' 
abil) KNOB | (K21-0267-04) 2 z') = 
(K23-0271-03) Ads 6 diodes. 
(JO2-0049-14) POWER REQUIREMENTS: 
The VFO-520 receives power from the TS-520. 
12.6 VAC, 80 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
# TOP VIEW PARTS 
6.5" wide x 5.9” high x 7.5” (excluding feet). 
WEIGHT: 
S2 = sees ; 
VR2 6.6 Ibs. (shipping weight 8.36 Ibs.) 
RL (R12-3036-05) _'40-0903-05) pping weig 
(S51-4016-15) 


9 PMT SOCKET VFO CASE 
(E01-0903-05) (A01-0169-13) 


rae ee 
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No. Parts No. 


VFO-520 


= PARTS LISTS OF VFO-520 (Y57-1020-00) 


Description 


Circuit No. 


Parts No. 


Description 


CAPACITOR 


CK45F1H103Z 


Ceramic O.0liuF +80% —20% 


L 


RESISTOR 


R1 


PD14BY2E102J 
PD14BY 2E392J 


Carbon 
Carbon 


1kQ 
3.9k2 


45% 
15% 


1/4W 


of 


SEMICONDUCTOR 


Diode VO6B 


MISCELLANEOUS 


ne 

A01-0212-13 
A01-0213-03 
A20-0701-13 
A20-0736-03 
A22-0136-23 
A23-0430-03 


BO1-0078-23 
B10-0131-04 
B20-0287-14 
B30-0079-05 
B40-0855-04 
B42-0009-04 
B46-0047-00 
B50-1 108-00 
B50-1 109-00 


D23-0115-05 
D23-0116-05 


E01-0903-05 
E05-0904 -05 
E09-0204-05 
E14-0101-05 
E22-0405-04 


F15-0161-04 


HO1-1015-04 
HO1-1044-04 
H03-0285-04 
H03-0303-04 
H10-0933-03 
H10-0935-04 
H10-0968-03 
H20-0372-04 
H25-0002-04 
H25-0029-04 
H25-0078-00 


Case (A) 

Case (B) 

Panel (England) 

Panel (U.S.A., Europe) 
Sub panel 

Rear panel 


Escutcheon 
Front glass 
Dial scale 
Pilot lamp (12V 40mA) 

Name plate (serial) 

Passed sticker (Europe, England) 
WARRANTY card (U.S.A.) 
Operating manual (U.S.A., Europe) 
Operating manual (England) 


Ball bearing 
Ball bearing ass’y 


9P MT socket 
9P MT plug 
2P plug 

1P plug 

Lug board 


Shading plate 


Carton case (Inside) (England) 
Carton case (Inside) (U.S.A., Europe) 
Carton case (Outside) (U.S.A., Europe) 
Carton case (Outside) (England) 
Polystyrene foamed fixture 
Protection Board 

Polystyrene foamed fixture 
Protection cover 

Accessory bag 

Accessory bag 

Instruction bag 


J01-0025-04 
JO2-0049-14 
J19-0360-04 
J21-1145-04 
J21-1147-04 
J21-1152-04 
J32-1030-14 
J32-0185-04 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0271-03 
K29-0166-04 
K29-0167-23 


RO3-2020-05 
R12-3036-05 


$10-1102-05 
$40-2023-05 
S51-4016-15 


X40-1070-00 
X94-1120-01 


Sub fet 

Leg x 4 

Coupling clamp 

Pilot lamp 

Coupling mounting hardware 
Relay mounting hardware 
Round boss x 2 

Hexagonal boss x 2 

Knob bushing 

Cable wrapping band 


noone 2 
Knob (MAIN) 
Knob (Push) 
Knob wafer 


Variable resistor 5kQ (B) 
Variable resistor 10kQ (B) 


Rotary switch (FUNCTION) 
Push switch (RIT) 
Relay 


VFO unit 
Indicator unit 


= PARTS LIST OF INDICATOR UNIT 
(X54-1120-01) 


Circuit No. 


Parts No. 


Description 


R1 
R2 


DZS 


ley pee 


£23-0046-04 
PD14BY 2E681J 
PD14BY 2E471J 


Terminal 
Carbon 
Carbon 


+5% 
45% 


6802 
47022 


LED (TLR-104) 
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= EXTERNAL VIEW = SPECIFICATION 


Speaker size 4.75” 
PANEL Maximum input 2 watts 
(A20-0721-04) Impedance 8 ohms 
sm Frequency response 100 Hz to 5 kHz 
ar Dimensions 6.5"’ wide x 6.0” high x 7.5" deep 
(excluding feet) 
Weight 3.0 Ibs. 
5.28 Ibs. 


(shipping weight) 


BADGE 
EEG (B43-0198-04) (ENGLAND) 


(JO2-0049-14) (B43-0201-04) (U.S.A. Europe) 


= PARTS LISTS OF SP-520 (Y59-1000-00) 


MISCELLANEOUS 


Description 


A01-0221-12 
A20-0721-04 
A22-0142-13 
A47-0007-04 


BO1-0078-23 
BO5-0205-04 
B43-0198-04 
B43-0201-04 
B42-0009-04 
B50-1111-00 
B50-1120-00 


£12-0001-05 
E20-0208-04 
E£29-0005-04 


HO1-1032-14 
HO1-1068-04 
H03-0301-04 
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H10-0933-03 
H10-0935-04 
H10-0968-03 
H20-0372-04 
H25-0016-00 


J01-0025-04 
JO2-0049-14 
J32-1030-14 


T06-001 1-05 


Case 
Panel 
Sub panel 
Rear plate 
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Speaker net 

Badge (England) 

Badge (U.S.A., Europe) 

Passed sticker 

Operating manual (U.S.A., Europe) 
Operating manual (England) 


Phone plug 
Terminal strips 
Y lug x 2 


Carton case (Inside) (England) 
Carton case (Inside)(US.A.,Europe) 
Carton case (Outside) (England) 
Carton case (Outside)(U.S.A., Europe) 
Polystyrene foamed fixture 
Protection board 

Polystyrene foamed fixture 
Protection cover 

Accessory bag 


Sub leg 
Leg x 2 


Round boss x 2 


Speaker 
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Figure 1. TS-520 FRONT PANEL PARTS 
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Figure 3. TS-520 SIDE CONTROLS : 
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Figure 5. TS-520 BOTTOM VIEW PARTS 
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SECTION 1. INTRODUCTION 


Kenwood’s 1TS-520 is a solid-state, amateur band single 
side band transceiver which uses only three vacuum tubes in 
the exciter and final stages. The TS-520 incorporates many 
sophisticated and modern features which make it a very 
useful transceiver. The information included in this service 
manual is intended to complement the technical data 
supplied in the operator's manual. For example the 
operator’s manual includes pictorial parts displays, voltage 
tables, operating instructions, a troubleshooting chart, 
and the block diagram. This service manual includes 
technical service procedures, a parts list, circuit board 
layouts and full schematics. Together, the two publications 
provide full technical information. 


SECTION 2. TROUBLE-SHOOTING 


The following table describes possible causes of different 
malfunctions which might occur when the transceiver is 
connected and operated as described in the operating 


2-1. RECEIVER SECTION 


TS-520 was completely adjusted and inspected at the 
factory prior to shipment. The most common causes of 
service problems are shipping damage, improper operation, 
or component ageing. When shipping damage is the cause 
of trouble, check for loose connectors, disconnected wires, 
damaged or open circuits, or mechanical damage to relays, 
crystals, or other parts vulnerable to vibrations. When 
component ageing or improper operation is the cause of 
service problems, check for deteriorated or burned out 
parts. The troubleshooting table is useful for pin-pointing 
some problems. 

Be certain to check in the operating manual for a detailed 
circuit description and the block diagram. 


manual. When problems are caused by defective compo- 
nents, replace the part only with its exact replacement 
Or aclose equivalent. 


SYMPTOM CAUSE | REMEDY 


1. No power from power supply. 


2. Blown fuse. 


3. No noise can be heard from the 
speaker. 


4. Noise, but no signais, can be heard 
from the speaker. 


Blown fuse. 


Defective POWER switch. 


Defective power cord. 


. Defective transistors on the AUDIO 
board - O3 and/or Q4. 


B + circuit shorted to chassis. 


Defective speaker or disconnected 
speaker plug. 


Defective transistors on the AUDIO 
board - Q3 and/or O4. 


. PHONES or SPEAKER jack contacts are 


broken. 


. AF GAIN or RF GAIN controls are 


defective. 


. TC1 on the CARRIER board requires 


tuning. 


. Defective diode switching on 


the CARRIER board. 


. Output from the AVR board may be 


unregulated. 


. EXT VFO jumper plug is not inserted. 


FUNCTION switch is set to a fixed 
channel position. 


Replace the fuse with a fuse of the same 
value. 


Check and repiace the switch. 
Check and replace the power cord. 


Check and replace the transistors. 


Locate and repair the short. 


Check and replace or reattach the 
speaker. 


Check and replace the defective 
transistors. 


Check and replace the defective jack. 


Check and replace the defective controls. 


See Section 3.26. 


Check and replace defective diodes. 


Check the continuity of the MODE 
switch. 


Check and repair the AVR board. 
Be certain this jumpered plug is in the 
socket. oe 


Set the switch to the proper position. 


a) - 
' “A - ° 
ay ae 

a 


‘s 7 5 ae Sl 


“| ai i Da 


ath fo OeTOORZNI bret, Bertie  Yisrelomes 46 0GR-8T i'n 4 
ie wtuk> CAmMeD 120. SAT a ndengire’ oF “ONG bis ok * 
none wantin BDATAG j proginy Se AishtOus yoeege. Pe A 
eruer or) 2). wegmbh Cri not BRINE we NGM) -” ; . ig ‘ 
ssiw Detoonndgsin .otannh) WHat v0! capals SIE, AD ; ‘qaiven 
ivelw: co apernet ls NEDO Ye 3 paren c! nee at om ee 
nant novew)y of aida ag vrs! pe vi 
‘ Shum) ett & niewda We yearn as “penbge a etches 4 
jue Danie! 4 re roiTeret | yr cate Ddeneiedgy a OS a a! onivorattwed 4 
sbiiniatenie aol, iabeet! z sides trpzostnanlyay per ei rey: etter teuiem wow pT 
7 a brautt patsiie tsi che ee “i 

a? ‘incinh) ‘paisers wegen ni’ 1 ate Oi Heimat 08 i, sii: cali see vortyeg: 7 ane ra 


roe s0%s Sh hae rome Siva ic 3 aero 
" 5 e - a 
“ ¥ 
nice eyirety nodilga wieseengitiong esc’ eueapy  serpaTta 70 eters ‘iden anes sort tds. F 
reper resciey f ‘ax 1) cttw vad Fees Sry: spain are " Sweeper? en ‘or 4090 grip maven. “4 
.. STROS HAN Meciay'? 10 gaftmaca sft a adhere 2 LitipGe © 
Li hae - “i ‘ 
‘ = e a is } 
zi : ~l. = ad 
e = uu 
prtaten — ee — aie trait ee 
"ania fo + an ie ’ 


ithe emecengamn rnin igale sama a cee eee POET A , = 

prrdccany % ee iin ai) of Some 4 f seus" reg 4 4 Get 

iL r " ‘ a ‘ ¥ ——— -—— F 
2 of g>0/Q0" Dts (oar . wan TEMG wy Tpated s } es 


i ng a Sie | _ 

~ te ote ee rd as $e my att ee em owe he ina pat ee 

et pve: Aiport foe get Bom agprl - tv's > wor enisete) £ | 
eee emis a , eee te Da pe ncn 


‘ er ee ‘ ' 
oP ertt soe: Deh Moark> CiCut «ti ap bleep ountaaiet it 
; . phn Oped, 


f- Gos Sh NE LE Rn - a aa = — ee lc 6 A er 
fore act ene DAS ates ; hae chaparral s. 4 
eg — A A —_— i 
}  tonties tO hontcen Ow Mae? or ain at tana 
} x 96 ots 
- a nee -~ PP cB asad = 


; a : ; 
; “ve 9aVet wari o-Vics* OAR 22 _ A Ooms ent ne ana eeitaelatl oS 
& none i 


i 


9 mre ae 


A AO EO LLL 


i er ee ¥ 
| SOG: eetroete ad: eoniqe? Urty Moet = | -) RAP tie eee, ABP 
; 

See - — oe — hm en _ 


aro snes wr oulem ote yvedany He son 


‘pe.t ae 


et ee a aga cme 


suite ankantemaaiiiaes bie aaa 


io Hike pat j —— 


eres ree” ~~ _ 


SYMPTOM 


CAUSE 


REMEDY 


Nn 


5. S-meter does not read correctly. 


6. S-meter does not return to Zero. 


7. Calibrator inoperative. 


7. The coaxial VFO output cable is 
disconnected. 


8. Defective transistor on the VFO board. 


oy The coils” om the “OSC COU" board 


require tuning. 


A defective switch on the OSC COIL 


board. 


Q1 and/or Q2 on 
defective. 


the RF board are 


Q1, Q3, Q4 and/or QQ on the IF board 
are defective. 


IF transformers T1, T2, T5, T6, and/or 
T9 may be misaligned or defective. 


Band pass filter requires alignment. 


Bias circuit on IF board not normal. 


Filter diode switch on IF board 
defective. 


ANT or RF coils require alignment. 
Defective switch wafer in the RF section. 


Disconnected coax on ANT board or at 
the 8.6 MHz trap. 


Defective relay in the final section. 


Defective tuning capacitor. 


Defective Q4 and/or Q5 on the RF 
board. 


Carrier unbalanced on GENERATOR 


board. 


. Zero adjust VR1 on IF board requires 
calibration. 


. S-meter sensitivity adjust, VR2 on the 
IF board, requires calibration. 


Defective AGC circuit (Q5 or O6) on 
|F board. 


Open circuit at L4, L6, or terminal RFC 
of the IF board. 


5. Defective relay in final section. 


1. Reference voltage for RF1 on the FIX. 
AVR board requires adjustment. 


1. Defective FUNCTION switch at wafer 


S2-4 on MARKER board. 


Reconnect the cable. 


Check and repair the VFO board. 


See Section 3-13. 


Check and replace the switch wafer. 


Check and replace the defective 
transistors. 


Check and replace the defective 
transistors per Figure. 


See Section 3-15. 


See Section 3-12. 


Check voltages at terminals RB, 14V and 
AGC. 


Check voltages and operation by Figure 
14. 


See Section 3-13. 
Check and replace the defective switch. 


Reconnect the coax. 

See Section 3-2. 

Check the capacitor after disconnecting 
the leads at terminals MVC and DVC of 
the DRIVE board. 

Check the transistors per Figure. 

See Section 3-17. 

See Section 3-18. 


See Section 3-18. 


Check the circuit and replace the 


defective transistors. 


Repair as necessary. 


Replace the relay. 


See Section 3-18. 


Check continuity at terminal 9. 
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SYMPTOM 


8. No WWV reception. 


2-2. TRANSMITTER SECTION 


SYMPTOM 


CAUSE 


2. Coax cable disconnected from terminal 
MO on MARKER boara. 


GJ 


Open circuit L1 on the MARKER board. 


4. Defective Q1 on MARKER board. 


5. Defective crystal on the MAKER 
board. 


1. Defective WWV switch, S9. 


nN 


Coil T3 on RF board misaligned. 


3. Defective Q7 on the RF board. 


4. Defective or misaligned T5 on the RF 
board. 


CAUSE 


shows no output. 


1. No ouptut or low output. 


1. Defective final tubes. S2001 (6146A) 


Defective switch, S5, in final section. 


Defective relay in final section. 


Loading capacitor shorted. 


Carrier, VFO, or heterodyne oscillator 
boards may be defective. 


Defective driver tube (12BY7A). 


Defective relay RL1 on GENERATOR 
board. 


Defective MODE switch wafer (S3-7) on 
GENERATOR board. 


Defective Q4 on the GENERATOR 
board. 


Defective MIC GAIN control. 


SG switch is off or defective. 


2. Output is normal but the meter 


3. No ALC meter reading. 


The RF VOLT control is improper 
adjusted. 


| REMEDY 


| Check the connection. 


Check and repair the circuit. 


Check and replace the defective 
transistor. 


| Replace the crystal. 


Check and replace the defective switch. 
See Section 3-14. 


Check and replace the defective 
transistor. 


Check and repiace the defective coil. 


REMEDY 


Replace the tubes. 


Check and replace the defective switch. 


Check and replace the defective relay. 


Check the conduction of the capacitor 
and replace if defective. 


See Sections 3-13, 3-21, or 3-26. 


Replace the tube. 


| Check the conduction of the coil and 
contacts. 


Check the continuity of the switch 
contacts. 


Check and replace the transistor. 


Check and replace the defective control. 


Check the continuity of the rear panel 
SG switch. 


Adjust the RF VOLT control. 
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SYMPTOM REMEDY 


4. No HV meter readina. . Defective components in power supply 
section. 


Troubleshoot the power supply. 


Defective or disconnected meter circuit. Troubleshoot the meter circuit. 


5. Stand-by switch is inoperative. . Microphone wired incorrectly. Rewire the MIC plug. 


. Disconnected leads at terminal VS or SS Check the continuity of the leads. 
on the VOX board. 


. Q8 or D8 on VOX board defective. | Check and replace the defective parts. 


Defective stand-by switch. Check and replace the defective switch. 


2-3. OTHER CIRCUITS 


SYMPTOM CAUSE REMEDY 


1. QO voit supply is not requiated. 1. Transistor or diode on AVR board Check and replace the defective part. 
defective. 


2. The noise blanket is ineffective. 1. NB board requires adjustment. | See Section 3-15. 


2. NB switch defective. Check and replace the defective switch. 


3. Transistors Q1 through Q6 on the NB Check the voltages and replace the part. 
board are defective. | 


4. Diodes 01 through D6 on NB board are Check the voltages and replace the 
defective. defective part. 


5. Disconnected or defective L1 or L2 on Check the circuit. 
NB board. 


SECTION 3. MAINTENANCE AND ALIGNMENT 


3-1. GENERAL INFORMATION of the transceiver and then remove the VOX board. 


Refer to the operating manual for information on how to Bi pitt aoe MMe Let SE de IN Ah 


remove the transceiver’s case. 
CAUTION: DANGEROUS HIGH VOLTAGES ARE PRE- 
SENT WITHIN THE CASE OF THE TS-520 WHEN THE 
TRANSCEIVER IS TURNED ON. EXERCISE EXTREME 
CAUTION TO AVOID ELECTRIC SHOCK. 

($51-4017-15) 
3-2. REPLACING THE RELAYS (See Figure 6.) Relay RL2 
ANTENNA RELAY (F10-0322-04) 
RL2 is enclosed on the bottom of the final section. ; : Relay Shiled plate 
Remove the bottom of the TS-520’s case and then remove 33 
the cover of the relay shield box as shown in Figure 6A. 
The standard relay has large contacts and the coil is rated at 
300 ohms. Be sure to replace the relay with an exact 


equivalent. D22-0004-04 , Rs og 
VOX RELAY: ’ 
RL1 is located below the VOX board, as shown in Figure 


6B, next to the power transformer. Remove the top cover Figure 6A. Replacing the Antenna Relay. 
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MARKER Board 
(X52-0005-01) 


(S51-4016-15) 


EN Relay RL1 
Ne \e << } 
va 


|F Board 
(X48-1060-00) 


‘ 
\ 
~ 
\ 
\ 
INS 
SAN 


AN 


VOX Board 
(X54-0001-00) 7 


=) 


Cie C28 
(C90-0180-05) 


Figure 6B. Replacing the VOX Relay. 


3-3. REPLACING THE ELECTROLYTIC POWER 
SUPPLY CAPACITORS 


See Figure 7. C31 and C32 are reached by removing the 
TS-520’s top cover and then the FIXCH-AVR board as 
shown in Figure 7A. C27 and C28 are reached by 
removing the transceiver’s top case and then the MARK- 
ER and VOX boards as shown in Figure 7B. 


3-4. DISASSEMBLY OF THE COIL PACK 


When service is required on the RF board or on any of the 
coil boards the coil pack must be taken apart as shown in 
Figure 8. The assembly includes the RF board, the 
OSCILLATOR COIL board, the MIXER COIL board, the 
ANTENNA COIL board, and the DRIVER COIL board. 


PURPOSE: To remove the RF section coil pack. 
PROCEDURE: 

1. Remove the top and bottom cover of the transceiver. 

2. From the top, disconnect the lead between the square 
wrapping-terminal on the RF board and the COIL 
board to be removed. 

3. Remove all of the front panel knobs and the front glass 
as shown in Figure 9. 

4. Use a small hex nut driver to loosen the nuts at the 
front and/or back of the coil pack. The front nuts are 
reached through two holes in the front sub-panel on 
either side of the band switch. The front nuts must be 
loosened to remove the OSCILLATOR or MIXER 
COIL boards. The back nuts must be loosened to 
remove the ANTENNA or DRIVER coil boards. 

5. The OSCILLATOR COIL board can be removed by 
pulling the screw bars towards the rear panel. For the 
other boards, pull the screw bars out towards the front 
panel. 


Fixed ch AVR Board a ; 
N30-3006-46 _ Wins ! oard ( X43-1 100-00) 


rt Fixed ch mounting 
a h 
N87-3008-1 1 uF hardware 


a (J21-1785-04) 


FINAL BOX 


_—— |F Board 
- (X48-1060-00) 


J29-0045-14 


J21-1149-22 —- 


C31, C32 (500V. 100uF) (C90-0181-05) 


Figure 7A. Replacing C31 and C32 


PLT 


(C90-0180-05) 

— te G27, C28 

SS 22uF - 450V) 
a. Relay RL1 


Se, (S51-4016- 
} IF UNIT 


15) 
(X48-1060-00) 
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Figure 7B. Replacing C27 and C28 
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% x ING 0030-41) 
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Figure 8. Coil Pack Assembly 
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Figure 9. Removing the Front Panel 


3-5. REMOVING THE VFO SECTION 


PURPOSE: To remove the VFO assembly. 
PROCEDURE: 

1. Remove the front panel Knobs, take off the trans- 
ceiver’s case, remove the front glass and pull off the 
front panel as shown in Figure 9. 

2. Remove the FIXED CHANNEL-AVR board as shown 
in Figure 7A. 

3. Unplug the VFO output coax and the 2-pin power plug 
from the rear of the VFO case. 


Fitting for indicator 
MOUNTING Screw for VFO case a 
(N30-4008-11) 


“SY 
(N30-3006-46) (J32-0074-04) 


a 


| 
. indicator 
unit ie 
1040-41 
VFO Case 


(A01-0169-13) 


Gear mechanism —— 
Poe ot Dial back plate 
(A30-0079-04) 
MOUNTING screw for VFO case 


(N30-3006-46) 


Dial sub-plate 


(R20-0287-04) 


N30-3006-46 


Unscrew the four countersunk screws (two on the top 
and two on the bottom) which hold the VFO to the 
front sub-panel (see Figure 10). 


. Gently lift and pull the VFO assembly from the chassis 


being very careful not to damage the sub-dial. Fig- 
ure 11 snows the entire assembly. 


Bottom 


Figuire 10. VFO Assembly Chassis Screws. 


\— D23-0116-05 SHAFT BEARING 
K23-0271-03 KNOB 


Figure 11. VFO Assembly 
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3-6. CHANGING THE PILOT LIGHTS 
METER LIGHTS: 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel. Pull the meter back to gain 
access to the meter lights. Replace the light and refasten 
the bracket. 


DIAL LIGHT: 

Some early model TS-520’s had no dial light. On later 
models the light can be replaced by removing the main 
tuning Knob and the tuning dial. Reach in with long nose 
pliars to remove the bulb. After replacing the tuning dial, 
recalibrate the transceiver. 


3-7. REPLACING THE METER 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel. Remove the six screws 
securing the IF board (behind the meter) and tilt the board 
up about 60° from its normal position. Lift the meter back 
and away being very careful not to scratch the meter face 
on the sub-panel. 


3-8. CHANGING THE PADDLE SWITCHES 


Remove the TS-520’s case. Remove all the knobs from the 
front panel and then remove the front glass and front 
panel. Take out the meter, as described in Section 3-7. 
Pull the switch out towards the front of the transceiver 
while holding down the securing spring as shown in 
Figure 12. 

Push in a new switch from the front. The-switch will secure 
itself with a leat spring. The paddle itself can be replaced 
by levering off the old paddle with a screwdriver. Then 
push on the new paddle. 


Push with a screw driver 


Force out towards 
front panel 


Figure 12. Replacing the Paddle Switches 


3-9. LEVEL DIAGRAMS 


RECEIVER SECTION: 

Refer to Figure 13 for a level diagram of the receiver 
section to aid in service work. The foilowing notes apply to 
that diagram. 


NOTES: 

1. Figure 13 shows a curve formed by plotting the signal 
generator output required for a constant audio output 
with a constant AF gain control setting. Set the AF 
gain control for a .63v/8 ohm audio output for a0 db 
signal generator input at 14.175 MHz. 

2. Measure the AF output at the ring detector on the 
GENERATOR board. 

3. All voltage measurements are read from an RF VTVM. 

4. To measure the output of the signal generator, connect 
a .01 mf, 500 volt capacitor between the signal gene- 
rator and the voltmeter. 


TRANSMITTER SECTION: 
Refer to Figure 14 for a level diagram of the transmitter 
section. The following notes apply to the diagram. 


NOTES: 

1. The voltage measurements in Figure 14 are measured 
with an RF VTVM having an input capacitance of less 
than 3 pf. 

2. All the voltages at and before the first gird of the final 
tubes are measured with the rear pane! SG switch 
turned off. 
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3-10. SERVICE INFORMATION 


Be certain to see the operating manual for directions on 
removing the transceiver’s case and information on the 
proper service position. Be certain that the air supply to 
the final tubes is not blocked. 


INITIAL SWITCH SETTINGS: 


LOCATION | __ SWITCH POSITION 


| Front Panel: MODE Switch USB 

FUNCTION Switch FIX 
RF Gain Control Maximum 
H. SW Switch OFF 
VOX Switch MAN 
AGC Switch FAST 
NB Switch OFF 
JJY/WWYV Switch Orr 
RIT Switch OFF 
Standby Switch REG 
POWER Switch ON 
SG Switch OFF 


EXT. SPEAKER Jack 8 ohm dummy 
load 


200 watt, 
50 ohm dummy 
load 


Rear Panel: 


ANTENNA Connector 


3-11. AVR ADJUSTMENT 


PURPOSE: To adjust the output of the automatic voltage 
regulator board. 

TEST EQUIPMENT: Voltmeter. 

PROCEDURE: Connect the voltmeter to terminal 9 on the 
FIX. CH-AVR board. Adjust VR1 for a voltage reading of 
9 volts + 0.2 volts. Next connect the voltmeter to terminal 
RF1 on the FIX. CH-AVR board. Adjust VR3 for a meter 
reading of 3.3 volts + 0.1 volt. 


3-12. BAND PASS FILTER ADJUSTMENT 


PURPOSE: To adjust the receive and transmit B.P.F. 
TEST EQUIPMENT: A sweep signal generator (require 
frequencies at 8.295, 8.595, and 8.895 MHz), a B.P.F. wave 
detector (as shown in Figure 15), and an oscilloscope. 
PROCEDURE: See Figure 16 for the test setup After all 
of the connections described in Figure 16 have been made 
for the receiver adjustment, tune T2 on the RF board, and 
T7 and T8 on the IF board for the waveform shown in 
Figure 17. 

Now make the connections for transmission as shown in 
Figure 16. Set the standby switch to SEND and adjust T3 
and T4 on the IF board and T1 on the RF board for the 
waveform shown in Figure 17.° Return the standby switch 
to REC. 
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NOTE: The FUNCTION switch is set to the FIX position 
to turn off the VFO. However if an accessory crystal is 
installed in the fixed channel oscillator, the waveform may 


be disturbed. 


B.P.F for reception 


Sweep Generator 


B.P.F for transmission 


RF-board 


X44-1080-00 
zi 


10P IN60 
Input O—4 H—»——_ +9 To oscilloscope 


goa 


GNDO——-——+—_—_9 GND 


NOTE: The input to the wave detector must be 
connected to terminal TP by as short a cable as 
possible. If coax is used the measured waveform may 
be different because of the capacitive component of 
the coax. 


Figure 15. B.P.F. Wave Detector 
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Figure 16. Band Pass Filter Test Circuit 
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Figure 17. B.P.F. Waveform 


3-12. CARRIER BOARD (X50-0009-01) ADJUSTMENT 


PURPOSE: To adjust the output from the CARRIER 
board. 

_ TEST EQUIPMENT: RF VTVM. 

PROCEDURE: Connect the VTVM to terminal OUT on 

the CARRIER board. Set the FUNCTION switch to VFO 

and adjust T1 on the CARRIER board for a maximum 

voltage at the output. 


NOTE: The carrier can not be adjusted when the FUNC- 
TION switch is turned to CAL-FIX or CAL-RMT. 


3-13. COIL PACK ALIGNMENT 


PURPOSE: To align the OSCILLATOR, MIXER, ANTEN- 
NA, and DRIVER coils of the transceiver. 

TEST EQUIPMENT: An RF VTVM and a signal generator. 
PROCEDURE: 

HETERODYNE OSCILLATOR COILS: 

Connect the RF VTVM to terminal TP3 on the RF board. 
For the 3.5 MHz band adjust the 3.5 MHz oscillator coil for 
a maximum reading on the VTVM. Then turn the core 
counterclockwise for a voltage reading 1 db lower than the 
maximum. Repeat the same procedure for the 7, 14, 21, 
and 28.5 MHz bands. 


ANTENNA AND MIXER COILS: 

Set the FUNCTION switch to VFO, remove the VTVM, 
and connect the signal generator to the ANTENNA 
connector. Turn the DRIVE control to the 12 o'clock 
position. Table 1 below describes the adjustment order and 
frequencies for this alignment. Receive the signal generator 
output at the designated frequency and carefully adjust the 
appropriate ANTENNA then MIXER coil for a maximum 
S-meter reading. The signal generator output should start 
at 60 db and be reduced as the circuit sensitivity increases. 


NOTE: The coil cores are fragile. Tune them carefully 
from straight above. Be certain to tune the correct coil for 
each band. 


DRIVER COILS: 
Turn the H.SW switch to ON, turn the MODE switch to 
CW, set the METER switch to ALC, adjust the CAR control 


to maximum, and set the standby switch toSEND. The SG 
switch should be OFF whenever the signal generator is 
connected to the transceiver. Adjust each coil, in the order 
of and at the frequencies described in Table 1, for 
maximum ALC deflection. Reduce the CAR controi as 
necessary. 


TABLE 1. ANTENNA, MIXER, and DRIVER Coil Adjust- 
ment 


PREQUENC Y 


3.750 MHz 
28.800 MHz 


21.225 MHz 
14.175 MHz 
7.150 MHz 


3-14. WWV CIRCUIT ALIGNMENT 


PURPOSE: To align the WWV circuit for maximum 
sensitivity. 

TEST EQUIPMENT: Signal Generator. 

PROCEDURE: Insert a4 10MHz, 60 db signal into the 
ANTENNA connector and push the WWV switch on. Set 
the main tuning dial to zero to receive the signal. Adjust 
coils T4 and T5 on the RF board for a maximum S-meter 
reading. Reduce the signal input as necessary. Adjust coil 
T3 for a maximum S-meter reading and then turn the 
core 1/4 turn counterclockwise. 


3-15. IF TRANSFORMER ADJUSTMENT 


PURPOSE: IF board and NB board alignment. 

TEST EQUIPMENT: A signal generator and a voltmeter. 
PROCEDURE: Insert a 40 db signal into the transceiver 
and receive it on USB at 14.175 MHz. Tune IF transform- 
ers T2, T5, T6, and T9 on the IF board (X48-1060-00) for 
a maximum S-meter reading. Then adjust IF transformers 
T1, T2, and T3 on the NB board (X54-1080-10) for a 
maximum S-meter reading. 
locations. 

Disconnect the coax from terminal OUT on the NB board 
and insert a 47 pf capacitor (as shown in Figure 18). 
Adjust T1 on the IF board and T4 and T5 on the NB board 
alternately for a maximum S-meter reading. 

Remove the capacitor and reconnect the coax. 


NOTE: Always repeat the adjustments several times 
because the coils affect each other. 


Figure 19 shows the coil 


Set the signal generator to 60 db and connect a voltmeter 
to the collector of Q6 on the NB board. Adjust NB IF coils 
T6 and T7 to minimize the voltage at the collector of Q6. 


ahs By 


,} 


iY 


g@ 


i . a 


= pat, “e ¢ 2 oe Sa C5. 
eer ig | ah en ee ee te 


Ne wh ts in & 

DE sit OMA or dope yoRnee OT par Ban fayrtexn or 
1 Ole anep ite at yevenere F4C ed Bliberk: dol 
4+) OF "G2 rosa NPA -sovidavnel) ar: or borsernnes 
i? Ain T om Osdittesl! agioneueey? writ 3a bey le 
ioxincs #45 hi eoubsH  noiselta® QUA paar ir 


preazepen ; 


ibd od FSVIRG ons F9XIM., AVIMETMA .f BAT 


ce 
hem 
Sr n ———s a ro b ene p AY 


0309 Guat NIOHG 
OME E oe 7 ten eS se ee 
~ ? ’ r 


’ 
ay 


ee ee a nd 
Pt . i 


sh, ; ; r 
3 , co £4 


7 ‘ 
ne rg 


¢ et 


i 
' 
t 
5 os 


a 


wesc i gapr tigate ~ mataveW 5.9.8 SP sgl 


| oe THAMTSULQA 110-2000-08x) CHAOS A 
THaMMD! IA TISAI VW abe RATRAAS sf mont quarue ent Rue er 


Sanaeth ial . : va!) MV bet ngils oT. 3a00RUIe 
aay Va retice 
a io ess iene '- AIVUDS Tart 


MVTV FIR ee 

no TUS ieninnet of MVTV em j soon? f a 
a AS saan hen! -RMCHESOee IV or fosiws KelTOMU ww 196 nase, a 

ae " ites ie eisenans Ania Wie Aviniaprs & OY Tae RSHA AT Oh Mh.8 + 

vee. srt aidaoe S782: OF lo onieut alert eet : tad: ‘ 

ase ines a) ineod SR nt Ao 2T bee BT eos OIL ork nenw bereuins od Jon Mab ene ony 


Voce itr ied tegen oft eoileatl TMA SEI 0 KF LAS or Bernie | 


> 


- -rngee 
i Pw ) (NS geet vera tj ‘ at £7 


TV IMMDLIA 
|| -AaTHA .A9IM ROTALO20 0 ghar a 
_THIMT2ULOA HaMAROTEAMAMY B- Sra Asvisoensy art to dias Fawe 
enti | } ‘szonaue asec aveg lengia gba MVTV SA Sea 
sdris yorarane inno AL THIS The? i. Co 
_ a ie] cn OM — IMUGSSORY 2.4109 ROTAL SSD Sn 
a pet Perse y .wod AP we ne 6837 isnieney oF RE 


etr_Sf ts GEV ne i) evieoet Sa te 
Se 


Sriw No)! JJ a wT Grad 


aw 


misod 3 ert no CT ban (BT 2Y OT te of (rp Yosallioeg SHM BE ent geutiig Hn 


Bt sh : a! : 
oO” ie / 18 
wrens rSlyeuipg oad Prubaen leteres Mixer & a ony iia (nae an i be iad a Ot ea 
we? ii wef) | ax Be ' 34 ort ac ET Iy cT ‘T ied halla rewol db F rida egeTiy « 14 6 ae ‘ 
USU oe at o 8 - re ie ; Prey 
if rivera “Ot quell onde heen naa £ bt oY ert xot euihsser wns ff sat 


rotyByol’ 
oa ‘GV et no TUO leaidtnes mot A8OD sti fonnnooalGD - ; $5109 
ST woe inv iewort 2a) rofiaegeo Tg VR & Prerni DAE 7 pay aw ever OV of ete 
rag GA sft? ne ET ie &T One Diacd Vi att no TT seu AVUASTVA scr or 4c iv " 
pn: Dest \etamn-c mumiagm ao? yletamverig Jools'o. Ri - edt a Jovnos IVIRG 

‘602 a(t SOBANODS? hoe Or sacs OF avonrish has veb!0 eneciauiba art edt 

ina leeve creemeuie oft tseom evewl4 STO 
Ysttro Aose tostle ehtoo an stiigud 


wihortion # toannen bre db 08 of \O7G3aneg lenpie ony tHe 
Vite 7! BV teuibA mneod 8M sritne 3D to wrSulion et oF 7 nha cepa 
4 So 1oryelloo efit ts egevloy srt esiminim of TT bane OT aezarionl ¥ 


NB Board |F Board 
| 
iis | | 
47PF50V | 
pars jOUT_ NBO: 
bal 


Oo— 
| [GND GND 


Figure 18. IF Transformer Test Circuit 


3-16. TRAP COIL ADJUSTMENT 


PURPOSE: To align the trap coils. 

TEST EQUIPMENT: Signal generator, an AF VTVM, and 
an 8 ohm dummy load. 

PROCEDURE: Set the BAND switch to 7 MHz and insert 
an 8.895 MHz signal (70 db) at the ANTENNA connector. 
Tune the receiver to 7.0 MHz and adjust L11 on the RF 
board (X44-1080-00) for a minimum S-meter reading. 

Set the signal generator to 8.395 MHz and tune the receiver 
to 7.5 MHz. Adjust L5 on the RF board to minimize the 
S-meter reading. 

Turn the BAND switch to 3.5, turn the receiver to 3.7 MHz 
and adjust the DRIVE control for maximum sensitivity. 
Connect an AF VTVM and an 8 ohm dummy load to the 
EXT. SPEAKER jack of the TS-520. Insert a 3.736 MHz 
signal from the signal generator to the ANTENNA connec- 
tor, tune it in on the VFO, and adjust trap coil L2 on the 
RF board for a minimum voltage reading on the AF VTVM. 


3-17. CARRIER BALANCE 


PURPOSE: To adjust the carrier balance. 

TEST EQUIPMENT: A Signal generator, an 8 ohm dummy 
load, and an AF VTVM. 

PROCEDURE: Tune the TS-520 to receive the signal 
generator input (20 db) at 14.175 MHz and adjust the 
DRIVE control for maximum sensitivity. Connect the AF 
VTVM and an 8 ohm dummy load to the EXT. SPEAKER 
jack. Adjust TC2 and VR3 (on the GENERATOR board) 
alternately for maximum voltage on the AF VTVM. 


3-18. S-METER ADJUSTMENT 


PURPOSE: To adjust the S-meter zero and sensitivity. 
TEST EQUIPMENT: Signal generator. 

PROCEDURE: Turn the RF gain control fully clockwise, 
receive the signal generator input at 14.175 MHz (40 db), 
and tune the DRIVE control for maximum sensitivity. 


NB Board (X54-1080-00) 


VR Zero adjust fi Shion 
nu ; - S meter adjust 
VR2 Sensitivity adjust — 


Gy Tio Tod X48-1060-00 (6 
ZS e|T: 
ze a 
T11(Q) (9)T3 
T12(9) 


na 
S) T-(8) 


IF BOARD (X48-1060-00) 


Figure 19. IF Transformer Adjustment Diagram 


With no signal, adjust VR1 on the IF board (X48-1060-00) 
to zero the S-meter. Then with a 40 db signal to the 
ANTENNA connector at 14.175 MHz, adjust VR2 on the 
IF board for an SO meter reading. 


3-19. RIT ADJUSTMENT 


PURPOSE: To adjust the RIT zero to the VFO frequency. 
TEST EQUIPMENT: None required. 

PROCEDURE: Set the RIT control to zero and push the 
RIT switch on. Turn the FUNCTION switch to CAL- 
25 KHz and receive a calibrator signal at any frequency. 
Adjust the VFO to receive the calibrator signal as a 
1000 Hz tone. 

Push the RIT switch off and adjust VR2 on the FIXED 
CH.-AVR board (X43-1100-00) for the same 1000 Hz tone 
established with the RIT on. Switch the RIT on and off 
several times to be certain that the two tones are identical. 


3-20. CALIBRATOR FREQUENCY ADJUSTMENT 


PURPOSE: To adjust the frequency of the built-in crystal 
calibrating circuit. 

TEST EQUIPMENT: A frequency counter (or alternately 
use WWV as a frequency standard). 

PROCEDURE: Connect a frequency counter to terminal 
MO of the MARKER board. Set the FUNCTION switch to 
CAL-25 KHz and adjust TC1 on the MARKER board for a 
frequency counter reading of an even 25 KHz (+2 Hz). 
Alternately, connect an antenna to the transceiver and 
receive WWV at 10 MHz. Set the FUNCTION switch to 
CAL-25 KHz to turn on the calibrator. Adjust TC1, as 
above, to bring the calibrator; and WWV into a single beat 
note. 
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3-21. VFO ADJUSTMENT 


PURPOSE: To adjust the frequency and output of the 
VFO circuit. 

TEST EQUIPMENT: An RF VTVM and a frequency 
counter. 

PROCEDURE: Set the FUNCTION switch to VFO and 
connect a frequency counter to terminal VFO on the IF 
board (X48-1060-00). With the VFO tuned to zero the 
frequency counter should read 5.5 MHz. If the frequency 
is not correct, adjust TC1 (inside the VFO section) as 
shown in Figure 20 for a correct frequency output. Tune 
the VFO to the 600 marking and check that the frequency 
counter shows 4.9MHz. If the frequency is incorrect, 
adjust L1 in the VFO section for a proper frequency. 
Repeat the adjustment of TC1 and L171 alternately several 
times to insure proper operation. 

To adjust the VFO output, set the VFO to 300, connect an 
RF VTVM to terminal V on the IF board, and adjust TC2 
in the VFO section for a 0.9 volt reading. 


Figure 20. VFO Adjustment Diagram. 


3-22. BIAS ADJUSTMENT 


See the operating manual for instructions on setting the 
bias current to 60 ma. The bias requires readjustment if the 
AC line voltage is changed. 


3-23. GENERATOR BOARD IF TRANSFORMER 
ADJUSTMENT 


PURPOSE: To adjust the IF transformers on the 
GENERATOR board. 

TEST EQUIPMENT: A 100 watt dummy load. 
PROCEDURE: Slide the SG switch to off, turn the 
MODE switch to CW, set the METER switch to ALC, and 


turn the CAR control fully clockwise. Tune the trans- 
mitter section at 14.175 MHz into the dummy load. The 
DRIVE contro! should be about 12 o'clock. Set the 
standby switch to SEND and adjust T1 on the GENE- 
RATOR board for a maximum ALC meter reading. 
Reduce the CAR control as necessary. 


3-24. RF METER ADJUSTMENT 


PURPOSE: To align the RF output meter reading and to 
verify the RF output level. 

TEST EQUIPMENT: A 200 watt, 500hm RF dummy 
load, and a 200 watt, 3-30 MHz accurate RF wattmeter. 
PROCEDURE: Tune the TS-520 for operation at 
14.175 MHz into a dummy load through a wattmeter with 
the SG switch on. Set the meter switch to ALC and the 
CAR control to about 12 o'clock. With the MODE switch 
at TUN, transmit at 14.175 MHz and adjust the DRIVE 
contro! for a maximum ALC meter reading. Turn the 
METER switch to IP and tune the PLATE contro! to 
minimize the meter reading. Set the MODE switch to CW, 
turn the METER switch to RF, and tune the PLATE and 
LOAD controls alternately for maximum output power as 
indicated on the wattmeter. After the transceiver is tuned, 
adjust the side panel RF VOLT control for an RF meter 
reading of about 200 ma (on the !P scale). The RF meter 
position does not have a separate scale. Return the standby 
switch to REC. 

Tune the TS-520 now for maximum CW output with the 
SG switch on. Check the power output at 3.75 MHz, 
7.15 MHz, 14.175 MHz, 21.225 MHz, 28.3 MHz, 28.8 MHz, 
and 29.4 MHz. Verify with the wattmeter on each band 
that the output power meets specifications. 


3-25. FINAL SECTION NEUTRALIZATION 


PURPOSE: The TS-520 does not require matched final 
tubes, however when new finals are installed in the 
transceiver the final section must be reneutralized. 

TEST EQUIPMENT: An RF VTVM and a dummy load. 
PROCEDURE: Tune the TS-520 for maximum output on 
CW at 21.3 MHz with the SG switch on. Set the standby 
switch to REC and slide the SG switch off. Connect the 
RF VTVM to the ANTENNA connector along with the 
dummy load, and flip the standby switch to SEND. With 
an insulated tuning tool, tune TC1 in the final section for a 
minimum reading on the VTVM. 


3-26. BALANCED MODULATOR AND CARRIER 
ADJUSTMENT 


PURPOSE: To adjust the balanced modulator and the 
carrier. 

TEST EQUIPMENT: An RF wattmeter, an AF VTVM, an 
AF signal generator, an RF VTVM, and a frequency 
counter, and a dummy load. 

PROCEDURE: Tune the TS-520 for maximum CW output 
at 14.175 MHz through the wattmeter into a dummy load. 
Set the MODE switch to LSB, connect an RF VTVM to the 
ANTENNA connector and adjust TC1 and VR2 alternately 
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on the GENERATOR board for a minimum reading on the 
RF VTVM. Switch the MODE switch to USB and readjust 
TC1 and VR2 for an RF VTVM reading equal to the 
reading for LSB. 

Disconnect the RF VTVM, set the MODE switch to LSB, 
and insert a 1500 Hz (5 mv) signal at the MIC connector. 
Adjust the MIC control for an output power of 50 watts. 
Switch the AF input to 400 Hz and, if necessary, adjust 
TC3 (on the CARRIER board) for an output power within 
5 watts of the output for 1500 Hz. Switch the AF input to 
2600 Hz and, if necessary, adjust TC3 for an output power 
within 5 watts of the output power for 1500 Hz. 

Turn off the rear panel SG switch and connect a frequency 
counter to terminal OUT on the CARRIER board and set 


the MODE switch to CW. Set the standby switch to SEND 
and adjust TC1l on the CARRIER board to obtain an 
oscillator frequency of 3.395 MHz. 


3-27. SIDETONE OUTPUT ADJUSTMENT 


PURPOSE: To adjust the volume of the CW sidetone 
output to the speaker. 

TEST EQUIPMENT: An AF VTVM and a telearaph key. 
PROCEDURE: Slide the SG switch off and connect the 
key to the TS-520. Set the MODE switch to CW and the 
AF gain control to about 12 o'clock. Connect the AF 
VTVM to the EXT. SPEAKER jack, key the transceiver, 
and adjust VR2 on the AF board for a reading of about 
50 mW (0.63 V/8 ohms). 
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PARTS LIST 


a PARTS LIST OF TS-520 (Y54-1110-00) 


ircuit No.| Parts No. 


Description 


Circuit No. | 


'CO3-0060-05 

C01-0084-05 
TCI | CO3-0002-05 
Ge CC45CH2H1014J 
C4 | CK45E2H102P 
C7 | CK45F2H103P 
C8~13 | CK45F1E403Z 
Crd | CK45E2H103P 
C15 | C90-0186-05 
C16 | C90-0187-05 
Ci | C45SL2H330J 
C18 | C90-0185-05 
C19 C80-0184-05 
C20 CC45SL2H271J 
C2 | CM9103A681J 
C22 ~ 26 | CK45F1H103Z 
C27,28 |C90-0180-05 
C29,30 |CK45E2H103P 


C90-0181-05 
CEO2W1E222 
CK45F1E403Z 


O 

G) 
OW GW ® 

BN 


Oo 


eo7 | CK45F1H103Z 
C38 C90-0187-05 
C39 CK45F1H103Z 
C40 | C90-0187-05 
C41 | CK45F1H103Z 
C42 CEO04W1C471 


,44 | CK45F1H1032 


PD14BY 2E103J 


R2 PDO5GF2H101K 
R3,4 RCOSGF3A100J 
R5 PD14BY 2E332J 
R6 RCOS5GF2H101K 
R7 RCO5GF3A103K 
R8 PD14BY 2E102J 
RQ RCO5SGF2H560J 
BTOn It RCO5GF2H474J 
R13 PD14BY 2E332J 
R14 PD14BY2E101J 
R15 RCOSGF2H474J 


PD14BY 2E104J 
RO8-3013-05 


RO8-3012-15 
RO1-4014-05 
RO8-3012-05 
RO1-4014-05 
RO1-0040-05 
RO1-6009-05 
RO3-2004-05 
RO1-3014-05 


CAPACITOR 
Variabie capacitor (A) (FINAL) 
| Variable capacitor (B) (LOAD) 
| Neutralizing trimmer 
| Ceramic 100pF 5% 
| Ceramic 0.001uF +100% —O0% 
| Ceramic O.01uF +100% —0% 
| Ceramic 0.04 uF +80% —20% 
; Ceramic O.0ipF +100% —0% 
| Ceramic  1000pF +10% 
; Ceramic 4700pF +100% —9% 
| Ceramic 33pF #596 
' Ceramic 68pF +5% 
| Ceramic A7pF +5% 
| Ceramic 270pF 5% 
| Mica 680pF = 45% 
| Ceramic OWE = F80%s —20% 


RESISTOR 


| Electrolytic block 22uF 45WV 
i Ceramic 0.01 uF +100% —0% 
| Electrolytic block 100uF SOOWV 


| Electrolytic 2200uF 25WV 
Ceramic 0.04uF +80% —20% 
| Ceramic O.01iuF +80% —20% 
| Ceramic 4700pF +100% —9% 
| Ceramic O.01uF  +80% —20% 
[Ceramic  47009F + +100% —0% 
| Ceramic 0.0iuF +60% —20% 
| Electrolytic 470uF l6WV 
| Ceramic O.01iuF +80% —20% 


Carbon 10k 2 


10022 =1096 4 


Carbon 1/4w 
Carbon 102 15% 1W 

Carbon 3.3kQ2 5% 1/4W 
Carbon 10kQ =10% 1/2 
Carbon 10k2 +10% 1W 

Carbon 1kQ +5% 1/4W 
Carbon 562 +5% 1/2W 
Carbon 470kQ +5% 1/2W 
Carbon 33k +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 470kQ 25% = 1/2 
Carbon 100k2 15% 1/4W 


Potentiometer 

(MIC, CAR 10K(A) 10K(B)) 
Potentiometer (RF10K(B)): 
Potentiometer (BIS 50K(B)) 
Potentiometer (AF 10K(A)) 
Potentiometer (VOX, 50K(B)) 


TUBE/SEMICONDUCTOR 


Potentiometer (AV X 300(B)) 
Potentiometer (DELAY 250K(B)) 
Potentiometer (RIT 5K(B)) 


Potentiometer 
(RF, METER 10kQ2M (B)) 


Diode 1N60 

Diode VO6B 

Zener diode WZ-061 
Diode 1$1555 
Vacuum-tube $2001 


' AO1-0211-02 


A10-0370-01 


i: A20-0699-05 
' A20-0700-13 


A20-0730-13 


| A22-0135-12 


A23-0429-02 


A40-0120-11 


| B05-0201-04 


| 810-0130-04 
| B20-0287-04 


| B30-0079-05 


B31-0164-05 
B40-0889-04 
B40-0890-04 


, B41-0189-04 


; B41-0190-04 


B42-0009-04 
B42-0444-14 
B42-0445-04 
B42-0446-04 


/ B42-0447-04 
| B42-045i -04 


B42-0452-04 


| 'B42-0474-) 4 
| B42-0287-04 
| B43-0200-04 
| B46-0047-00 
| B50-1101-00 
| B50-1102-00 
| BS50-1107-00 


B58-0181-00 


D13-0032-04 
D16-0033-04 
D21-0324-05 


| D21-0326-04 


021-0327-04 
D21-0328-04 
022-0004-04 
D22-0005-04 
D22-0011-05 
D23-0048-04 
D23-0061-04 
D23-0115-05 
D23-0116-05 
D32-0018-04 
D32-0051-04 


E01-0801-05 
E01-0903-05 
£03-0301-05 
£04-0115-05 
E£05-0901-05 
E06-0403-05 
E07-0403-05 
E08-0204-05 
E08-1202-05 
£08-1207-05 
E08-1208-05 
E09-0204-05 


Parts No. 


MISCELLANEOUS 


' DC termina: otate 


, Warranty card (U.S.A) 
Operating manuai 
| Operating manual 


Sprocket 

| Chain ass’y 
Band shaft 
Shaft (A) DRIVE 
Shart (Bi Pea ye 
Shaft (C) LOAD 


W@sse 
i Chassis 


| Botton plate 


| Meter 


Passed sticker 


| Name diate of adjustmen: 


Descriotion 


Main cnassis 

Panel ass’'y \Enaland) 

Panel ass'y (U.S.A., Europe) 
Sub panel 

Rear panel 


Speaker net 
Front grass 
Dial board 

Pilot lamp (12V,40mA) «4 


Name plate 'U.S.A., 

Name pDiate ‘England 

Voltage plate (120 ~ 240V) 

{ULS. AW Enatand) 

Voltage plate 1120 ~ 220V) | Europe) 
e 


Europe! 
} 


Switch name slate \Engiand! 
Panel name Siate 


VR name plate of adjustmen: 


Fixed channe: diate 


Switen name c:ate 


(ep) 
J 


Caution sticker (HIGH VYOLTAG 
Badge (TS-520) 


CES ae) 
iEurope) 
Operating manuai ‘Engiand) 


Transmitter caution plate 


Shaft coupling 
Shaft coupling 
Shaft coupling 
Bearing (metal) 
Bearing (mold) 
Ball bearing 

Ball bearing ass’y 
Shaft stopper 
Shaft stopper 


US socket 
OP, MT socket 

3P plug (Europe) 
Receptacle, type-M 
9P,MT plug 

14P mike socket 
14P mike plug 

2P jack 

12P jack 

12P plug 
12P.connector (Socket) 
2P plug 
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Circuit No. | Description Circuit No. | Parts No. | Description 
E11-000S US jack = J21-1202-094 Speaker Mounting nardware ass’ y 
En +0008.05 SP phone jack - J29-0045-14 YR mounting reintorcement 
= &£11-0084-05 US jack - J32-0074-04 Hexagonai boss 
- E12-0001-05 . Phone piug = | J32-0081 -04 Hexagonai 0oss x 4 
= (E13-0101-05 1P pin jack — | J32-0127-04 Hexagonal boss 
-- 'E14-0101-05 1P pin dlug - | J32-0182-04 Hexagonal boss x 4 
- E14-0801-05 US olug = J32-0183-04 Hexagonai boss 
— E20-0512-05 5P terminal strips = | J32-1030-14 Round boss 
- E20-051 3-05 , 5P terminal strips — J41-0020-04 Knob busning 
- E20-1003-05 10P terminai strips - J41-0024-15 Cord bushing 
= E22-0206-05 Lug board - | J59-0001 -05 Grommet 
2 E22-0207-05 Lug board Bs | J59-0002-05 Plunaer 
- E22-0214-05 Lua board ~ J61-0018-9 Beagaed bana 
~ E22-0405-04 Lug Doard = J61-0019-05 Wire wrapping Dana 
- E22-0603-04 Lug board ~ | J61-0036-05 Free-up belt 
— E23-0016-04 Lug board | 
_ 23-0037-04 Shart aa: hardware — KO1-0049-05 Knob 
a E30-0187-05 NEN Ss (U.S.A.) —- K21-0266-04 Knob 
= £30-0214-05 tat ial cable ass’ — K21-0267 -04 Knob x 5 
= E90-0004-15 Plate cap x 2 - K21-0268-04 Knob x 2 
= K21-0269-04 Knob x.3 
F05-2032-05 Fuse (20A) - K23-0270-04 Knob x 2 
- FQ5-4022-05 Fuse (4A) — , &23-027 1-03 Knoop 
- FQ5-6021-05 Fuse (6A) — K29-0166-04 Knob x 2 
= PO7-037 5-15 = nal cover — K29-0167-23 Knob water 
Cai pack snieid olate 
Relay shieid plat = LO1-0214-05 Power transtormer 
F nai snield case - L15-0002-15 Choke coii 
Snading plate eS L33-0098-05 Ferri-inductor 
Side cover La L33-0101-05 Ferri-inducior 
LS L33-0032-05 Choke coli 
Cusnion L6 L33-0160-05 Final choke 
Cusnion (ee L31-0316-05 Finai coil (B) 
L8 mES1-0142-05 | Final coil (A) 
— /HO1-1014-04 ' Carton case (Inside) (England) L9 | L33-0032-05 | Choke coil 
a3 'HO1-1042-04 Carton case (Inside) ‘U.S.A., Europe) eG) ' L33-0101-05 | Ferri-inductor 
- HO3-0283-04 Carton case ‘Outside!(US.A.,Europe! Lad L33-0110-05 | Ferri-inductor 
- / HO3-0304-04 Carton case (Outside) {Enaland) Ee ie L33-0098-05 | Ferri-induczor 
_ 'H10-0570-04 Retainer Psi | L33-0010-05 | Parasitic sucpressor 
= H 10-0931-02 Polystyrene foamed fixture Ps3, 4 / L39-0046-04 | Parasitic suppressor 
~ | H10-0932-02 | Polystyrene foamea fixture | 
- /H10-0934-04 - Protection board S1 | SO6-1006-05 | Rotary switcn (METER) 
= /H10-0964-04 | Retainer S2 $01-4017-05 | Rotary switen (FUNCTION) 
'H20-0371-04 | Protection cover $3 | S$04-5016-05 Rotary switcn (MODE) 
S4 $29-1006-05 Rotary switch (CH SELECT) 
— JO2-0049-14 Leg (big) $5 $10-1101-05 Rotary switcn (FINAL) 
= JO02-0022-05 | Leg (smail) Si/ | $31-2007-05 Slide switch 
— J13-0004-05 Fuse holder = $40-2023-05 Push switch (RIT, WWV) 
— | J13-0037-05 Fuse holder (DC cord) $10 $44-2018-05 Paddle switcn 
— J19-0006-04 Switch stopper $11,13,14 | S44-2016-05 Paddle switcn 
- J19-0360-04 Coupling holder $15 $44-2015-05 Paddle switch 
- J21-0392-04 Lead holder S16 $59-2020-05 See-saw switch (POWER) 
_ J21-0468-05 Angle (tank coil) $17 $59-2017-65 See-saw switch (VOLTAGE SELECT) 
J21-0934-14 Handle holder RL1 $51-4016-15 Relay 
J21-1142-04 Meter mounting RL2 $51-4017-15 Relay (FINAL) 
J21-1143-04 VR mounting 
J21-1144-04 Speaker mounting _ WO01-0005-04 Adjusting ber 
J21-1145-04 Lamp stopper 
J21-1146-04 Coil pack fixture _ X40-0017-01 DRIVE coil unit 
J21-1148-04 VC mounting fixture - X40-0018-01 MIX coil unit 
J21-1149-22 1F board holding fixture - X40-0019-01 OSC coil unit 
J21-1150-04 Indicator mounting fixture es X40-1070-00 VFO unit? 
J21-1151-04 Terminal strip retainer: - X43-1090-00 Rectifier unit 
J21-1155-04 Fixed-channel mounting fixture - X43-1100-00 Fixed-channel, AVR unit 
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Circuit No.| 


| X¥43-1110-00 

X44-1080-00 
| X44-1090-00 
X 46-1000-00 
X 48-1060-00 
X49-0008-01 
X50-0009-01 
X52-0005-01 
X52-0010-01 
| X54-0001-00 
| X54-1080-10 
| X54-1100-01 
| X54-1120-00 


Description 


| HV unit 

RF unit 

ANT coil unit 
DC-DC converter unit 
IF unit 

| AF unit 
Carrier unit 
Marker unit 
Generator unit 
VOX unit 

| NB unit 

FAN unit 

| Indicator unit 


m PARTS LIST OF DRIVER COIL PACK 


(X40-0017-01) 


Circuit No.| Parts No 


CAPACITOR 


| CC45CH2H100J 
| CC45CH2H3305 


| CM93D2H151J(DM) 


| CC45CH2H 3304 
CK45E2H103P 


i 


L31-0031-04 
L31-0032-04 
L31-0033-04 
L31-0034-04 
L31-0209-04 
33-009 7-05 


$1-1,1-2) |S$29-1052-05 


= PARTS LIST OF OSC COIL UNIT (X40-0019-00) 


Circuit No. Parts No. 


CC45CH1H121J 
CC45CH1H680J 
CC45CH1H560J 
CC45CH1H100J 
CK94YG1E403Z 


Description 


| Ceramic 
| Ceramic 
| Mica 

Ceramic 
| Ceramic 


Tuning coil (3.5 MHz) (A) 
Tuning coil (7 MHz) 
Tuning coil (14 MHz) 
Tuning coil (21 MHz) 
Tuning coil 

Ferri-inductor 


Rotary wafer 


| Description 


CAPACITOR 


Ceramic +5% 
Ceramic +5% 
Ceramic 15% 
Ceramic +5% 


Ceramic i +80% —20% 


PD148Y2E102J ‘| Carbon +5% 


COIL 


L31-0032-04 
L31-0033-04 
L32-001 1-04 
L32-0138-15 
L32-0012-04 


Oscillator coil (3.5, 7MHz) 
Oscillator coil (14MHz) 
Oscillator coil (21MHz) 
Oscillator coil (28MHz(A)) 
Oscillator coil (28MHz(B)) 


Circuit No. | Parts No 


| L33-0025-05 


| $29-1005-05 
| $29-1005-05 


| L77-0141-05 

L77-0142-05 

L77-0143-05 
| L77-0144.05 
| L77-0145-05 
| L77-0146-15 
| L77-0147-05 


™ PARTS LIST OF MIX COIL UNIT (X40-0018-01) 


Circuit No. Parts No. 


| CC45CH1H220J 
| CC45CH1H330J 
| CC45CH1IH151J 
| CC45CH1H230J 
| CK45E1H103P 


| L31-0036-04 
L31-0032-04 
L31-0033-04 
| L31-0034-04 
L31 A aes ee 
L33-009 


MISCELLANEOUS 


$2-1,2-2 | $29-1052-05 


i Ceramic 
| Ceramic 
| Ceramic 


Descriotion 


| Choke coil 


| Rotary water 
Rotary water 


Crystal osciilator 
Crystai oscillator | 
| Crystal oscillator 
| Crystal oscillator 
| Crystal osciilator 
| Crystal oscillator 
Crystal osciilator 


ON O fh 


GIG to ho joe = 


Descriot {on 


ait 


Ceramic 
' Ceramic 


Oo == CON 
5D WOaAWN 
OFs So ono 
er TO. 77 
1 a 


| Tuning coil (3.5MHz) (B) 


Tuning coit (7MHz) 
Tuning coil (14MHz) 
Tuning (21MHz) 
Tuning (28MHz) 

| Ferri-inductor 


Rotary wafer 


w PARTS LIST OF VFO UNIT (X40-1070-00) 


CC45PG1H470J 
CC45LG1H150J 
CC45CG1H150J 
CC45PG1H150J 
CC45SG1HO70J 
CC45LG1H470J 
CC45LG1H2205 


CC45CH1HO30D 
CK45F1H203Z 
CK45F1E403Z 


=132 


CM93F2A151J(DM) 


Circuit No. Parts No. Description 
CAPACITOR 


Ceramic 470pF 15% 
Ceramic 15pF +15% 
Ceramic 15pF 
Ceramic 15pF 
Ceramic 7pF +5% 
Ceramic 47pF 145% 
Ceramic 22pF 45% 

Mica 150pF 75%, 
Ceramic 3pF +0.5pF 
Ceramic 0.02uF +80% —20% 
Ceramic 0.04uF +80% —20% 


+5% Adjustment 
+5% Adjustment 


2 


Dee 


Shard ies oP gen 


reminibA ¢a2 


wae 
we 
ot 
eat 
I0¢.ce 


NOTWAGAD 


ee OEE 


AeOle wings 
Yqa! sinew) | 
“gel pinwieD | 
4581 simeveD | 

Agt sities : 
AQhS sirwre | 
Fak’. sirrwwD 

aa00e! «att 

Iq aimee 


DL P05~ AuSD,O oumew 


25t~ 40 


0 oimewd 


: <4 | SU aeceg! b 
| i : ree 1 i Fa pete) 
[ . > 7 = J on ‘ Suy re 
1 : a8 had a r Hh A . 
. i 7 <7 ; ’ 
7 : ; a AC = 
‘ ‘ - - 7 Soe F ‘= 2 ; 
fee - a wath 6 
1:1 ace # a 
A a eee ‘ - 
4 7 Se a tins o_ fe : * J 5 
7?e 5 * 
een wa eens Ra A AR ss Ee : yw aml 
Stes bint VO ne 7 ERE rin tia THEA 
) wlan Vietot BOROON OSS! a DeR Bl ee varied UG 2 
eter! wuaroR aa fe cA ‘| ; Tart 4 ; trl AP) 
; bras Fhe! 
= P ~ 
: wri ) 4 iw f ie +) a ge sth! YR TS | 
, . ieee J ¢ “oe nA wae : 
POR a x | . TEL WterneeD | 
Pie TT S| bh ; ee titw aaah 
7.4% . ae ade A EA . tin St 
: ly Bb PGA : ~~ : tet MAM 
" . in ie Oe . hihi tle ne 
‘ @ ‘ i 
~ _ —— Sn ee pr ee a ane eee ~4 St 
; ? : os 
=f = ~ 
a bn 2OA7.JI09 RAVIAG FO Tay 
L rt - 
— ¥ “ ~ eg ll “er A “ y rye 
Sit) : hi ally: THR 4 wu el aT # t ; — > 
poOs heer es meg pitty a — - ; AQTIOATAD 
™ » F b rer _ ne . ee emt race Naty 
, : » . < —" —_ | ~~ re wines UY re 
ti ROT OANA | ols “) OCEMIieneagn 
, ernie an , uy 1306 citt * (AGL REGS tind 
; rot ieee ii ee eee Fee Le) 
je i jain c= | “ hl nice ae f Aon et satis 
: —pm ee oo a _ 
Toate 42 eS) ROTsi2ae 
: : — ann con mtciiincios ———- 
. a ~~ a nie oc) | ia? Ps ek 
& - “e r 7 3 Pa Ps el a ah, se J — 
, ho aint | it) x : 
‘ ¥ P “ 2 a a yl ieee ip - 
: ta psa > a ant wo 
“ey 7 fe M25) lod erie | Be din? 
f | ISH) lioo grag? 
4 7 chiv &/) Wer grunt iF an Le ; 
’ Crews oy i YH (€) Hen pv jut a ; 
. al J ne | . : Hoo ger T be BORO» | 
t ; ." vey § ee oe 
. arnaghats ve — -* - 7: Hee | 7 WT eit ot i 
; : M4 j3 258) ; i sah? Sra eed oP 
: ——ae ” . , ah eT 2u0mW 
. win yntor 10-5 g0t OS Bead renga ra ep 
- ee ee —a : slow Yor | 
oe - 
‘ 
‘UD-OFOF-ObX) TIMU: OFVAO TRL ZTRAY & 
° rr 
oa re ee ae 
t sore oF aw ) 44 Pai 
’ — eee ORR Re Ee © te erences 


WWtAHosgeog |! 
LOR PAID IBS | 
LOat MT DIERSS | 
LOST HI OIAIS 
LOTON I D2BAIF 
LOTaHPO JESS |. ; 
MESHIOJ8I9 | iat LG) fie ena 
LiStASSO@MD | | ONDE "patie eee 
Ganon TMS T- ‘SHMISH eo 1 
so0514 


Circuit No. Parts No. 


| 


) 


CK45FiH2032 

CC45SL1H330J 
CC4SSL1HO50J 
CC45SL1H100D 
CC45SL1HOSOS 
CK45F1H103Z 

CK45F1E403Z 

CC45CG1H100D 
% 1C01-0001-25 
C03-0001-05 
|cos.001 3.15 


C 


Cy OC 
C(O (Od) Sh Gy Une A. 


x 


OPO 


es 


IPD14BY 2E2745 
PD14BY2E1014 
PD14BY2E 105J 
PD14BY2E331J 
PD14BY 2E333J 
iPD14BY 2E473J 
PD14BY2E102J 
D14BY 2E101J 


ie 


Dine 3D sy) 


a 


omn oD OG N 


a) D8 


| AQ1-0169-13 


|B42-0010-04 


= 022-0011-05 
D40-0099-25 


E13-0101-05 
- £08-0204-05 
£22-0207-05 
E23-0021-04 


FQ7-0231-14 
F10-0249-04 
F11-0010-04 


J21-1157-03 


J21-0895-03 


SISTOR 


Carbon 


Diode $D111 
| Diode 1N60 


VFO case 


Description 


Variable capacitor 
Variable capacitor 


Ceramic trim 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Name plate 


PEI SSIN2Z2N)) 
RESIS GG, 
| Transistor 2S 


mer 


270K2 


C460 (8B) 


Shaft coupling 


1P pin jack 
2P receptacle 
Lug board 

Terminal 


VFO cover 


VFO shield p 
VFO box 


hardware 


Gear mechanism 


late 


| Ceramic O.02uF +80% —20% 
Ceramic Sour 15% 
Ceramic 50F +0. 5pF 
Ceramic 109F =0'5pF 
Ceramic 5pF +). 5pF 
Ceramic O0.01uF +80% —20% 
Ceramic O0.04uF +80% —20% 
Ceramic 10pF £0) Spe 


+ o¢ 


70 


+e oy 
So 


+e 0/ 
—~ 0 


VFO variable capacitor mounting 


VFO mounting hardware 


L32-0098-05 
L33-0104-05 
L33-0091+05 
L33-0104-05 


Oscillating coil 


Ferri-inducto 
Ferri-inducto 
Ferri-inducto 


r 
r 
Lif 


1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4w 
1/4W 
1/4W 


= PARTS LIST OF FIXED-CHANNEL AVR UNIT 
(X43-1100-00) 


NF 


“SS 


150pF 


15% 


CAPACITOR 


CC45SL1H151J Ceramic 


Parts No. 
K45F 15403 


Circuit No. 


Gi 


Cs CC45CH1 head 

4 CC45CH1H100J 

S CC45CH1H330J 
C6 CK45F1H103Z 
Ga CK 45F1E403Z 

S CEO4W1C100(RL) 
Cg CEO04W1C470(RL) 
CHO CEO4W1HR47(RL) 
Ci1 CEO04W1C101(RL) 
Crt CK45F1H103Z 


PB 14CY 2E222) 
PD14CY2E4735 
PD14CY2E102J 
PDilaGyY 2ZE83eu 
PD1I4CY2E473J 
PDI4AZCY2ZE102) 
PEIAGYZeEdGns 
PD 14CY 2Ei03J 
PD 14CY 2E6383J 
PDIACY2ES313 
PD14CY2E4715 
PD 14CY2E821J 
PD 14CY2E2225 
EDIACYZE272¢ 
POI4ACY 22223 
PD 1I4CY2E4715 
FOT4ey 2E 102d 
PDN4Ey2ZES92J 
PD14CY2E4725 
20 EDIE ZET0Su 
21 POW4EY 2647) 
2 PON4GY 2ZE1Sig 


CW N 


DDUDDUID 
oOo 


2 <r eo J 


oO 


pe [ee 0 [el ae 


diet) 4 


20 fae 


2B)" 2g! Gu 


a2 


0 
© O 0) Ol & 


-D 


E18-0401-05 
E23-0047-04 


L33-0089-05 
L33-0104-05 
L12-0013-05 


R12-0042-05 
R12-3036-05 
R12-4020-05 


CO05-0030-15 
C05-0015-15 


190-5 


VCeramie 
|Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Diode 1S15 


Terminal 


Transistor 2SC460 (B) 
Transistor 2SA606 (L) 
Transistor 2SC372 

Transistor 2SC735 (Y) 


Diode 1N60 
Zener diode WZ-061 


Zener diode WZ-061 


Crystal socket 


Ferri-inductor 
Ferri-inductor 
Oscillating transformer 


Trimmer potentiometer 
Trimmer potentiometer 
Trimmer potentiometer 


Description 


82pF 
1OpF 
33pF 
0.01 ur 
0.04uF 
10uF 
AT uF 
0.47 uF 
100uF 


22k2 
47k QQ 
1k 

33k 2 
47k2 
1kQ 

10022 
10kQ2 
68k 2 
3302 
4702 
8202 
PLINAG) 
2.7k2 
PLP KD 
4702 
1kQ 

3.9k2 
47kQ2 
10kKQ 
47022 


55 


+5 0/ 


—J 0 


TH O/ 
—J/0 


15% 


+80% —20% 
+80% —20% 


16WV 
16WV 
SOWV 
16WV 
+80% 


sO ON 
lo ) 


sO 5.0 40 
cs o> CN 


+B80% —20% 


—20% 


1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 


Ceramic trimmer 20pF 
Ceramic trimmer 40pF 
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a PARTS LIST OF RECTIFIER UNIT (X43-1090-00) 5 


Circuit No.| 


t 


Parts No. Description Circuit No. Descriotion 


PARCITOR | Ceramic O.01uF +100% —9% x 


| Metaiized polvester rilm / 
0.047uF 250WYV 
CK45E2Hi03P | Ceramic O.01uF +100% —0% 
CC45SLiH330J | Ceramic 330F 45% 
CK45F1H103Z Ceramic 0 ON t= rt 809s 209% 
CCASCGHRHOZOD | Ceramic 20F 
CK 45F1H103Z | Ceramic 0.01uF 
CK45F1Fa03Z Ceramic 0.04nF 
C90-0154-05 


Electrolytic tubler S3uF 160.V\ 
RESISTOR 


Diode (VO8J) 
Diode (VO6E) 
Diode (VO6B) 


Cie CEO2W2C33 


RCO5GF2H474J Carbon 470kQ 
RN14A83D471J4 Metai film 4702 
RCO5FG2H102J Carbon 1kQ 
RCO5FG2H104 | Carbon 100kQ2 


Metalized polyester film 
0O.22uF 250WV 
OOO TLE e2094 


oO 


CK450D1H102M 
| COQ93M14473K 


| CC45CH1H1015 


| Ceramic 


| Electrolytic mvlar OA wee =) 09 

| Ceramic 100cF +5% 
CK45E2H108P | Ceramic O.0inF +100% —0% 
CK45F1H103Z | Ceramic O.01uF  +80% —20% 
MCCAS CHIH TOtd Ceramic 1000F 

Ceramic Bole 


ORC Ete. 
ON = & 


rs 


# PARTS LIST OF HV UNIT (X43-1110-00) 
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Circuit No | Parts No. Description 


CAPACITOR 


Cl CK45E2H103P Ceramic 0.01 uF +100°: —0% 


< 
io) 
5) 


| CO1-0127-05 | Variable capacitor ‘) 


RESISTOR 


RESISTOR 


RCO5GF2H104J Carbon 100k2 h 1/2\N 
PD14BY 2H684J Carbon 680k2 % 1/2 
RCO5GF2H563J Carbon 56kQ % %1/2W 


m PARTS LIST OF RF UNIT (X44-1080-00) 


Circuit No. Parts No. Description 


CAPACITOR 
CE04W1HO10(RL) Electrolytic 1uF 50W 


Gi 


C2 CEO42W1HR47(RL) | Electrolytic O.47uF SOWV 

(es CE45ERE On Ceramic 100pF 15% 

C4 CC45SL1H101J Ceramic 100pF 15% 

C5 CK45F1H103Z Ceramic 0.01 uF +80% —20% 
C6 CC45CH1HO30D Ceramic 3pF 40.50F 


Cy CC45SL1H330J Ceramic 3pF 45% 


CK 45D1H102M Ceramic 0.001uF *20% 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CM93D2H561J Mica 560pF +5% 
CC45CH1HO50D Ceramic 5pF +0 .50F 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CC45CH1HO50D Ceramic 5pF +0. 5pF 
CC45CH1H101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CC45SL1H220J Ceramic 22pF 15% 
CK45F1H103Z Ceramic 0.01uF  +80% —20% 
CC45SL2H151J Ceramic 150pF % 
CQ92M1H473K Mylar 0.047uF +10% 
CK45D1H102M Ceramic 0.001uF +20% 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CC45CH1H100D Ceramic 10pF +0. 50F 
CK45F1E403Z Ceramic 0.04uF +80% —20% 
CC45SL1H101J Ceramic 100pF +5% 
CK45E2H103P Ceramic 0.01nF +100% —0% 
CM93D2H5614J Mica 560pF +5% 
CK45B1H102K Ceramic 0.001iuF +10% 
CK45F1E403Z Ceramic 0.04uF +80% —20% 


CK45F1H103Z Ceramic 0.01 uF +80% —20% 


— 20s 


PDT4EY2E274) 


POTac 2enOsy 
RCOSGF2H225J 
PET4CY2ZE3SSI 
PDNIAGY 2ea7Ag) 
PD1I4EY ZES33 

PD14CY 2E472J 
PD14CY 2E102J 
PD14CY 2E101J 
PD14CY 2E104J 
PD14CY 2E474J 
PD1I4CY 2E124J 
PD1I4CY 2E274J 
PD14CY:2E104J 
PD14CY 2E560J 
PDI4EY 2E 1812 
PD14CY 2E682J 
POIAGyY ZeV01Kd 
POmeer2e27 Is 
PD14CY 2E184J 
PD14CY 2E104J 
PD14CY 2E560J 
PD14CY 2E101J 
PD14CY 2E104J 
ROIAGYZeosis 
PD14CY 2E182J 
PD14CY 2E560J 
PD14CY 2E105J 
RCO5GF2H820J 
RCO5GF2H330J 
RCO5GF2H330J 
PD14CY2E474J 
PD14CY 2E102J 
PD14CY2E103J 
PD14CY 2E472J 
PD14CY 2E 3925 
PD14CY2E103J 
PD14CY2E392J 
PD14CY2E472J 
PD14CY2E392J 
PD14CY2E682J 
PD14CY2E563J 
PD14CY 2E104J 


| Carbon 
| Carbon 
| Carbon 
| Carbon 
| Carbon 
| Carbon 
Carbon 
| Carbon 
Carbon 
| Carbon 
| Carbon 
| Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


2ROK 
10k 2 
2.2MQ 
S3kKQ 
4702 
33k 2 
4.7«KQ 
1kQ 
1002 
100k2 
470k2 
120k2 
270k2 
100k2 
562 
1802 
6.8k2 
1002 
2702 
180k2 
100k2 
562 
1002 
100k2 
5602 
1.8k2 
562 
1M2Q 
822 
332 
332 
470k2 
1kQ 
10k2 
4.7kQ 
3.9k2 
10k2 
3.9k2 
4.7kQ 
3.9k2Q 
6.8k2 
56k2 
100k2 
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Description 


alo) (PDWICY2E15oJ i Carbon 1SkQ Bret 1/4w 
352 IPD1SCY2E6@2J {Carbon = BKM 4H AW 
SUSyS: PDIACYZE 123) Carpan 12k =o 1/AWw 
A54 (PD14CY2E473u | Carbon ATK +5% 1/4W 
355 IPD14CY 2E4725 | Carbon A7kQ +45 1/4W 
356 |PD14CY 2E273u | Carbon 27kQ +5% 1/4W 
357 |PD14CY 2E822J | Carbon B.2kQ +5% 1/4W 
359 por Sear ca | Carbon 33kQ 25%, 1/4W 
60 iPD1 2E104J Carbon 100kQ 5% 1/aw 
R61 ora oe | Carbon 1kQ 45% 1/4W 
R62 |PO14CY2E4715 | Carbon 4702 +5% 1/4W 
363 |PD14CY 2E 1044 ' Carbon 100kQ = =5% 1/4W 
364 IPD ACY 2E322J Cerbon 31ChO (25% 1 /aW 
A65~67 |PD1IC¥.2E 1014 Carben 1002 +5%, 1/4W 
R68 PD14CY 2E 103) Carpon 10kQ 75, 1 /4W 
R69 lep14cy2 PE B31J | Carbon 3302 5%  1/4W 
R70 |RCOSGF2H823J ~—: Carbon 82%2 +5 1/2W 
R71 ae | Carbon 3.9k2Q 25% 1/2W 
R72 |PD14BY 28563. | Carbon 56kQ =», 1/8W 


Qi | Ben 2SKi9(GR 
Q2 | Transistor 2SC460(8 
Q3 Sea 3SK41(b 
al aah 8S KS5\GA 
15 icon SSK ZOLy 
fe) Dransistonm 2SG7SSt ¥ 
\7 Transisior 2SCSSStA 
Q 7¢499.A5 
S YY Nee ~~ 
Q 2SKiGIGE 
am 236256 
AC MAST 
SSiKCatG 
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Ww 


07,8 Zener diode WZ-3390 
\ ‘ rs 
Dg Diode US 355 


—- D13-0032-03 
— 016-0033-04 


Sprocket x 3 


Chain ass'y x 2 
iT 


E06-0406-05 FET socket x 4 
- £10-1902-05 Vacuum-tube socket 
— E23-0046-04 Terminal 
E23-0047-04 Terminal 


F11-0020-05 Shield case 


eS 5 orl 
OSC coil 
Tuning coil 


L30-0008-05 
L32-0165-05 
L31-0317-05 


Ferri-inductor 
Trap coil (12,395 MHz) 
Ferri-inductor 
Ferri-inductor 

Trap coil (8.6 MHz) 
Ferri-inductor 

Heater choke 
Ferri-inductor 
Ferri-inductor 

Trap coil (8.6 MHz) 


L33-0104-05 
L31-0012-05 
L33-0104-05 
L33-0098-05 
L31-0010-05 
L33-0098-05 
L33-0074-05 
L33-0104-05 
L33-0131-05 
L31-0011-05 


L77-0013-35 Crystal oscillator 


a PARTS LIST OF ANT COIL UNIT (X44-1090-00) 
Circuit No | Description 


| Vacuum-tube 12BY7A 


Ceramic 
| Ceramic 
| Ceramic 
| Ceramic 


5 MHz 
7 MHz 
14 MHz 
MHz 


90 4 


Tuning coil 28 


Tuning coil 


| _31-0031-04 
| L31-0032.04 
Be iE ainn 


ew! JUSS 


| Tuning coil 
' Tuning coil 


1 seers ) 


as HB bs 


1 
2 eee OoH04 


Lvl Ww Pad bo J 


Tuning cot! 21 
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rand Tn ian | 


| €23-0015-04 | Grounding !ua 
| 

| Collar A 
Collar 8 

| Collar D 

| Screw rod 


(ap) 


a, 2 @ 
Bb OW NY 


\ “ 
| Rotary wafer 


= PARTS LIST OF 
(X46-1000-00) 


DC-DC CONVERTER UNIT 


Circuit Ne. Description 


CAPACITOR 


Electrolytic 220uF 25WV 


| Transistor 2N4049 
|R92.0121-05 
R9Q2-0120-05 


Cement 2.42 5W 
Cement 2202 2W 


€20-90510-05 


5P terminal strips 


FOQ1-0170-04 
FQ1-0171-04 
F11-0195-04 


Heat sink (A) 
Heat sink (B) 
Heat sink cover 


= PARTS LIST OF IF UNIT (X48-1060-00) 


Description 


Parts No. 


CAPACITOR 


Circuit No. | 


CC45SL1H330J Ceramic 33pF +5% 
CQ92M1H473K My lar 0.047nF +10% 
CK45F1H103Z Ceramic O.01pF +80% —20% 
CQ92M1H473K Mylar 0.047nF +10% 
CK45F1H103Z Ceramic j0-O1 BF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z _| Ceramic 0.01npF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 


CK45F1H103Z Ceramic O.01nF +80% —20% 
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Deseriotion Circuit No. | Parts No. Description 


CK45D1H102M | Ceramic 0.001 uF 'PD14CY2E102J Carbon 
CC45SL1H220J PD14CY2E332) | Carbon 
CQ92M1H473K | Mviar O.047 ur =10? 325,26 |PD14CY2E471J | Carbon 
CK45F1H103Z | Ceramic 0.01yF |PD14CY2E103J | Carbon 
/CQ92M1H473K | Mytar 0.047uF | RCOSGF2H225J Carbon 
be C45SETetOw Ceramic 100pF NeDIaey 2E227 I | Carbon 
(CQ92M1H473K | Myiar 0.047 nF |PD14CY2E101J =| Carbon 
CE45S5E 1 0S0b Ceramic Sor 'PD14CY2E224) | Carbon 
CQ92M1H473K | Mviar 0.047u= PD14CY2E101J =| Carbon 
|\CK45F1H103Z | Ceramic 0.01uF ‘PD 14CY 2E471J | Carbon 
;CQ92M1H473K | My iar 0.047uF +1 PD14CY2E473J ~—| Carbon 
1\CCASCAT ANZ 1d | Ceramic 1200F % 3 'PD14CY2E103J Carbon 10k 
1CQ92M1H473K | Myiar 0.047uF 210° PD14CY2E1014 Carbon 1002 
/CC45CH1H330J Ceramic SSpF 1PD14C¥ 2b47 34 Carbon A7kQ 
ICC4SSLIH151J — | Ceramic 1500F % | PD14CY2E103J Carbon i0kQ 
ICEOA4W1HO10(R Electrolytic 1uF S50W 3 |PD14BY2B471J | Carbon 4702 1/8W 
|CQ92M1H473K | Mylar 0.047uF /PD14CY2E821J | Carbon 8202 +555 1/4W 
|CK45F1H103Z | Ceramic 0.01pF 80% —209 'PD14CY2E273J Carbon 27kQ 1/4W 
CK45D1H102M | Ceramic 0.001 uF 0% | PRWZeyv2r ' Carbon 1kQ 1/4W 
(CC45SL1H221J | Ceramic 2200F 5% /PD14CY2E104J Carbon 100k 1/4W 
|CQ92M1H473K Mylar 0.047u= +10% |PD14CY2E1 Carbon 10kQ 1/4W 
|CC4SSL1H470J | Ceramic = 470F 35% |PD14CY2E1 Carbon 15k Q 1/4 
|CQ92M1H473K My lar 0.047uF +£10% é |PD14CY2E104 Carbon 100k2 1/4W 
| CC45SL1H100D | Ceramic 10pF | PD14CY 2E4725 Carbon 1/4W 
|CQ92M1H473K | Myiar 0.047uF +10% |PD14CY2E4714 Carbon 1/4W 
'CK45F1Hi03Z | Ceramic 0.01 nF BO% —20% | PD14CY2ES31J Carbon 1/4W 
|}CQ92M1H473K | Myiar O047 zr =10% | PD 14CY2E4724 Carbon 1/4W 
|\CC45SL1H101J | Ceramic 100pF iPD1i4CY2E561J Carbon 1/4W 
ICKAS ET WOsZ Ceramic 0.01 ur 

|CQ92M1H473K My tar 0.047 5 

| CK45F 1H103Z | Ceramic 0.01 uF 80% —20% 4 | | Diode 

|CQ92M1H473K | Mylar 0.047uF +£10% | | Diode 

CK45F1H103Z Ceramic 0.01 uF % —20% | bDiode $1555 
|CC45CH1H1014 Ceramic 1000F 15% | Diode 1$1555 
CC45SL1H101J Ceramic 100eF 6 | Diode WZz-090 

CE45CH1 4330) Ceramic S30F 
CQ92M1H473K Myiar 0.047uF +10% | FET 3SK35(GR) 
CK45F1H103Z Ceramic 0.01 uF % Wasp 3SK41(L) 
CC45SL1H101J Ceramic 1000F Geer 3SK 35(GR) 
CC45SL1H331J Ceramic 3300F y Transistor 2SC733(Y) 
CC45SL1H330J Ceramic 33pF £59 eeap 2SK19(GR) 
Transistor 2SA4951Y) 
| FET 3SK35(GR) 
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POT4ACY ZE277) Carbon 
PRTACYZE22T3 Carbon 


wd 


PD14CY 2E472J 
PD14CY2E221J 
PD14CY2E472J 
PD14CY 2E223J 
PD14CY2E221J 
PD1I4CY 2E472J 
PD14CY2E221J 
PD14CY2E472J 
PD 14CY2E2235 
PD14CY2E2225 
PD14CY2E473J 
PD14CY2E123J 
PD14CY2E473J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E474J 
PD14CY2E473J 
PD14CY2E8225 
PD14CY2E473J 
PD14CY2E224) 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


L30-0263-05 
L30-0010-05 
L30-0008-05 
L30-0009-05 
L30-0010-05 
L30-0021-05 
L30-0009-05 
L30-0008-05 
L30-0010-05 
L31-0284-05 
L31-0252-05 
L31-0251-05 


L33-0104-05 
L71-0018-05 


ii ae 

1FT 

B.P.F. 

B.P.F. 

(ei 

(FT 

B Percoll 
B.EeRecoll 

\FT 

Filter coil (BLU) 
Filter coil (GRN) 
Filter coil (WHT) 


Ferri-inductor 


Crystal oscillator 


MISCELLANEOUS 


R12-3025-05 
R12-7013-05 


Trimmer potentiometer 10k(B) 


Trimmer potentiometer 500k(B) 
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a PARTS LIST AF UNIT (X49-0008-01) 


Circuit No | Parts No. Circuit No. | 
i} 


Description 


CAPACITOR 


Zener diode 


Dio 


| CEO42W1HO1O(RL) | Electroivtic tur 50WV 

Co —CEO4WOJ101(RL: Electroiytic 100u- 6.3WV 
ez ‘CEO4WICIO1(RL) | Electrolytic 100uF  16WV nee), 
C4 CEO4W1E100(RL) | Electrolytic 10uF 25WV oy re 
as CQ93M1H472K Mylar 0.0047 uF £10% ch ys 
C6 CEO4WOF47OIRL) | Electrolytic 47uF -3.15WV oe. 
C7 CEO4W1C330(RL) | Electroiytic 33uF 16BWV ei 
C3 |CEO4W1C221(RL) | Electroiytic 220uF  16WV 2 a 
cg | CK45F1E103Z | Ceramic O.0lnF  +80% —20% MISCELLANEOUS 
C10 | CC94SL1H101K Ceramic NOOR =N0% FO1-0074-24 Piatt ce 
C14 CK45F1E103Z Ceramic O.01nF  +30% —20% 

t2 CEO4W1HO10(RL Electrolytic Tur S0WV L33-0032-0 bole cot 
e's CQ92M1H473K ' Myiar 0.047uF +10% Ce Shee oes 
(Gee CEO4W1HR47 | Electrolytic O.47uF 50WV 
C15 CQ92M1H103K | Mylar O.0ipe +10% = é 

| rimmer potentiomet 

C16,17 CEO4W1E100(RL) § Electroiytic 10uF 25.WV 
es | CK45B1HS31K | Ceramic Ccl0 elm 10% 
C19 ;CEO4W1E100(RL! = Electrolytic 10uF 25WV 
C20 -CEO4W1E3R3(RL) | Electrolytic 3.3uF 25WwV 
C2i | CEO4W1E100(RL) Electrolytic 10uF 25.WV 
C22 ~ 25° CQ93M1Hi23 My iar 0.012uF +10% 
C26 'CK45F1E203Z eramic 0.02uF  +30% —20% 
C27,28 |CK45F1E103Z | Ceramic 0.01 uF 2 % 


RESISTOR 


'PO14BY2E223J | Carbon 22k2 +59. ‘A\ a 

R2 | PD14BY2E103u Carbon 10k2 48%) 1/4w re x 

Eo eas ee Carbon 1kO} ss: A\N oe Z 

R4 PN14CY2E471J Carbon 4700 #8? AW — e 

R5 -PD14BY2E:02! Carbon 1kQ +5 AW ot = 

R6 |PD148Y2E152J | Carbon WSK | Bee (Aya ee 

R7 |PD14BY 2E2215 Carbon 2202 86935% «1/4W pe 

R8 WPD14BY2E471J  _| Carbon 4702 48% 1/4\N as 

RQ |PD14BY2E330/ | Carbon 332 +5% 1/4W a 

R10 PD 14BY2E103J | Carbon 10kQ 35% 1/4W : ae AY 

Rit, t2 | R2-0041-25 i Metal plate 0.479 +10% IW ee ce Sang A 

R13 'PO14BY2E682J | Carbon 68kQ 15% 1/4Ww (LEM ena ty 

R14. |PO14CY2E47R) == | Carbon «= 47K 38% 1/4 os 

R15 |PD14BY2E682J Garcon 68k2 15% 1/4W | CK94YG1E 1032 

R16 PD14BY2E332J Carbon 3.3k2 +5% 1/4w 

R17 | PD14CY2E273J Carbon 27kQ 45% 1/4W = eee 

R18 | PD14BY2E562J | Carbon 5.6k 2 45% 1/4W PD14BY2E333 panies 

R19 PD14BY2E221J Carbon 2202 +5% /4W PD14BY 25682! Cran 

R20 PD14BY2E392J Carbon 3.9kQ +5% 1/4W PO148Y2E1021 Srey 

R21 PD14BY2E222J Carbon 2.2k2 +5% 1/4W PD148Y 26683, ae 

R22 PD14BY2E821J Carbon 8202 % 1/4W POTARYOETOT Fatt 

R23 PD14BY2E102J Carbon 1kQ +5% 1/4W 

R24 PD14CY2E562J Carbon 5.6k2 15% 1/4W 

R25 PD 14CY2E474J Carbon 470kQ2 +5% 1 /4W | Diode 1$1555 

R26 PD14CY2E104J Carbon 100k2 +5% 1/4wW 

R27 PD 14BY2E223J Carbon 22k2 +5% 1/4W Transistor | 2SC460(B) 
PD14BY2E224J Carbon 220k2 +45% 1/4W 
PD14BY2E104J Carbon 100k2 45% 1/4W 
PD 14BY2E332J Carbon 3.3k2 45% 1/4W L33-0104-05 Ferri-inductor 
PD14BY2E103J Carbon 10kQ +5% 1/4W 
PD14CY2E103J Carbon 10k2 45% 1/4W L32-0003-05 Oscillating coil 
PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E224J Carbon 220k2 +5% 1/4W C05-0013-15 Ceramic trimmer 
PD 14CY2E2225 Carbon 2.2k2 y 1/4W 

R38 PD14CY2E120J Carbon 122 1/4W L77-0123-05 Crystal oscillator, 


L77-0122-05 Crystal oscill&tor 
L77-0120-05 Crystal oscillator 


SEMICONDUCTOR 


Bh 4 Diode 1N60 
D3 Diode 1$1555 
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a PARTS LIST OF MARKER UNIT (X52-0005-01) 


Parts No. Description 


CAPACITOR 


CQ93M1H103K Mylar 0.01uF 
CC45°OR VAT Sig Ceramic 150pF 
CC94TH2H101J Ceramic 100pF 
CC45CHAiTHsSS0U Ceramic 330F 
CK94YG1E403Z Ceramic O.04uF  +80% —20% 
CC45CH1H390J Ceramic 39pF 
CC45CH1H330J Ceramic Sole 
CC45CH1H820J Ceramic 820F 
CC45CH1H201J Ceramic 200pF 
CC94SL1H470K eramic 47pF 
CC94SL2HO50D ' Ceramic Spice 
CK94YG1iE403Z Ceramic 0.04uF 
€C45¢R1 F470d Ceramic A7OF 


CC94SL1H2Z20K 
CEVAW tC 7 GRE 
CC94SLIHiO1K Ceramic 
CEQO4W1ESRS | Electroiytic 

We NAS Pie 1 OgZ | Ceramic 

| CQ92M1H473K Mylar 
CK45FTE103SZ Ceramic 
CC94SL1H271K | Ceramic 


 CN45rIE20EZ Ceramic 


| PD14BY2E332) — | Carbon 
POWV4aABY 2ZEA73I Cearpon 
PDI4BYZENOIY Carbon 
| PD14BY 2E2225 Carbon 
PDI4BY 2E123J Carbon 
PD1I4BY 2E 402) Carbon 
PD14BY2E223! 
PD1 
PD14 
PD14BY2E1025 
PD14BY 2E3215 
| PD1 
PD1 
PDI 
| PD14CY 2E2215 
PD14CY 2Ed61J 
| PD14BY 2E4725 
i PD14 
PDI 
ae 
| PDI 
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| POHIACY 2ZE4743) | Carbon 
PD14CY 2E103J Carbon 
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| L33-0118-05 | Ferri-inductor 


| L77-0009-05 Crystal oscillator Dioae i N60 
| | Diode 1$1555 


| J19-0013-04 Crystal oscillator nolder 


C05-0029-15 | Ceramic trimmer 


| 

| FET 2SK246 

| Transistor 2SC733Y 
LEE SSKs5GR 


L33-0104-05 | Ferri-inductor 
=» PARTS LISTS OF GENERATOR UNIT : L33-0101-05 | Ferri-inductor 
(X52-0010-01) 


Parts No. Description 


CAPACITOR 


CC94SL1H101K Ceramic 100pF +10% 
CK45F1E103Z Ceramic O.01unF +80% —20% 
CE04W1E4R7 Electrolytic 4.7uF 25WV 
CE04W1H010 Electrolytic uF 50WV 
CK45F1E502Z Ceramic 0.005uF +80% —20% 
CEO4W1C470(RL) | Electrolytic 47uF 16WV 
CQ92M1H473K Mylar 0.047nF +10% 


L30-0021-05 Balanced moduiator coil (3.395 MHz) 
MISCELLANEOUS 
$51-1002-05 Reed relay 


C05-0015-15 Ceramic trimmer 


R12-0054-05 Trimmer potentiometer 1002 (B) 
R12-1012-05 Trimmer potentiometer 1kQ (B) 


CE04W1H010 Electrolytic 1pF 50WV 
CEO4W1E100 | Electrolytic 10uF —- 25WV m PARTS LISTS OF VOX UNIT (X54-0001-00) 


CEO4W1E4R7 Electrolytic 4.7uF 25WV 
CEO4W1E3R3 Electrolytic 3.3uF 25WV 
CK45F1E102Z Ceramic 0.001pnF +80% —20% 
CC94SL1H220K Ceramic 22pF +10% 
CK45F11E108Z Ceramic 0.01nF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1E103Z Ceramic 0.01uF +80% —20% 


CAPACITOR 


? 


C1 
(Cz 
GS 


CK45F1E103Z 
CEO4WO0F470 
CK94Y G1E403Z 


Ceramic O.01nF +80% —20% 
Electrolytic 47uF 3.15WV 
Ceramic 0.04uF +80% —20% 
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Parts No. 


CK9O4YG1E203Z 


| CEQAW1HSRS 
' CEQ04W1HO10 


CK94YY1H472M 


'CK94YG1E403Z 


CEO4W1HSRS 
CC45SLIH331K 
CKASETE1O3Z 


PD14CY2E 104J 
PD1I4GY 2ZE223) 
PDI4CY2E334) 
PDA y2Ea72) 
PDI4CY2E334J 
PD 14CY2E563J 
RONAGY2E562) 


1PD14CY2E102J 


i 


par 4 
D5 
D6~8 


Oi 4 
Q5 
Q6,7 
Q8 
1 


S 


m PARTS LISTS OF NB UNIT (X54-1080-10) 


Circuit No. Parts No. Description 
CAPACITOR 


CC45SL1HO020D 
CK45F1H203Z 
CK45F1H103Z 
CC45SL1H101J 
CE04W1E100(RL) 
CK45F1H103Z 
CK45F1H2032Z 
CK45D1H102M 
CK45F1H103Z 
CEO04W1H010(RL) 
CK45F1H203Z 


PDI4CY¥ ZE102I 
PD I4CY2E103J 
EDW4Gy 2ZEI533 
PD14CY 2E472) 


| PD14CY2E471J 
| PD14CY2E4R7J 
| PD 14CY2E4735 


L13-0001 -05 


CK45F1H103Z 
CK45D1H102M 
CC45SL1H331J 
CK45F1H103Z 
CK45F1E403Z 
CK45F1H203Z 
CK45F1H103Z 


| Ceramic 

| Electroivtic 

| Electroivtic 

| Ceramic 
Ceramic 

| Electroivtc 

| Ceramic 

| Ceramic 


| Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
| Carbon 
| Carbon 
Carbon 
Carbon 
| Carbon 
arbon 
| Carbon 
| Carbon 
Carbon 


Transistor 
Transistor 
Transistor 
Transistor 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


2SCSYS 
2SA562-" 
256373 


2SA562Z-* 


MISCELLANEOUS 


Input transformer 


2pF 
0.02uF 
0.01 uF 
100pF 
10uF 
0.01 uF 
0.02 uF 
0.001 uF 
0.01 uF 
pale 
0.02uF 
0.01 uF 
0.001 uF 
330pF 
0.01 uF 
0.04uF 
0.02uF 
0.01 pF 


+30% —20° 
50WV : 
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+0.5pF 
+80% —20% 
+80% —20% 
15% 

25WV 

+80% —20% 
+80% —20% 
+20% 

+80% --20% 
50WV 
+80% —20% 
+80% —20% 
+20% 

+5% 

+80% —20% 
+80% —20% 
+80% —20% 
+80% —20%: 


895 — 
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Circuit No. 


MISCELLANEOUS 


Parts No 

RESISTOR 
PD SEM BETS Carat 
IPD i4CY2E221J5 Curt 
IPD 14CY2E1023 Curbon 
[PD 1426472: | Carbon 
ie eee tee i Carbon 
IPD 14CY2E472J ~— | Carbon 
|PD14CY 2E682J | Carbon 
IPO14CY 2E221J | Carbon 
IPD I4CY 2E 2235 | Carbon 
IPD14CY2E333J | Carbon 
IPD 14CY 2E683J | Carhon 
IPD14CY 2E7102J | Carbon 
PD14CY2E471J Carbon 
IPD14CY 2E103J | Carbon 
IPD14CY2E 333) ' Carbon 
| 
|PD14CY 2€ 103J Carbon 
IPD i4CYV2E222) Carnon 

SEMICONDUCTOR 
€ 
Trans 
| 
Doge 
Varistc 


|L20-0019 
|L21-0286-9 
|L31-0287-05 


ie) 
oOo (nn 


S 
C 


1 30-0010-05 
| L30-0021-05 


Parts No. 


E22-0207-05 


FQ7-0316-04 
FOQ9-0020-05 


J21-1153=-4 
J32-0117-04 


L33-0025-05 
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= PARTS LISTS OF FAN UNIT (X54-1100-01) 


Descriotion 
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Fan motor mounting hardware 
Hexagon boss 
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Figure 21. AF Board (X49-0008-01) Diagram 


oe Bee 


Q5: 2SC1O00(GR) 


Cathode 


IN6O 


Cathode 


@@ 


een hee hig A IR 


A A LG LLL ALAN © 
Hoo Ses (20 (V.C.E TASES: 40 ‘MyOeGeS:E0 (Yee I2S-SO 


) “CL | ucla sa <P Y : 4 
) | Poe ; 


=" AOL @SF 
O53 SIO, 2h0 seg 
ty . 4 
vas ££ rey SID. 
we ‘ 3 
Te . @ . MO! EA 1 


— emt inh here 
“i ant Ml S2h 7 


i » ee a hen! } 
we te hy) Bi wot asa. YSN, 


i 


gaov.ea O€/-Iw:ad secrenes 


S ' ww toe) poate s 
josey? wed 


Figure 22. ANTENNA COIL Board (X44-1090-00) Diagram 
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Figure 23. CARRIER Board (X50-0009-01) Diagram 
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Figure 24. DRIVER COIL Board (X40-0017-01) 
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Figure 25. FIXED CHANNEL-AVR Board (X43-1 100-00) Diagram 
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Figure 26. GENERATOR Board (X52-0010-01) Diagram 


= 
G 
2m 
aE 
< 


4089 2y 
4089 €y 
M089 bY 


Figure 27. HV Board (X43-1110-00) Diagram 
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Figure 28. 
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Figure 29. MARKER Board (X52-0005-01) Diagram 
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Figure 30. MIXER COIL Board (X40-0018-01) Diagram 
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Figure 31. 
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Figure 32. OSCILLATOR COIL Board (X40-0019-01) Diagram 
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Figure 33. RF Board (X44-1080-00) Diagram 
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Figure 34. RECTIFIER Board (X43-1090-00) Diagram Color Soeci" ea) 
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Figure 35. VOX Board (X54-0001-00) Diagram 
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a SPECIFICATION 


FREQUENCY RANGE: 
80 meter band 
40 meter band 


SES) oy 250) Il ree 

WOR 75S MHZ: 

20 meter band 14.0 to 14.5 MHz. 
15 meter band PAO) ey 2115) Ine 
10 meter band A 28.0 to 28.5 MHz. 
Be a2o.ote9, tT MHz. 
Geeoer toes. 7 MHz. 


OSCILLATION FREQUENCY: 
4.9 to 5.5 MHz. 


OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator. 
OUTPUT VOLTAGE: 
1 volt +3 db (across a 470 ohm loaa). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up 
SOLID STATE COMPLEMENT: 
2 transistors. 
2 FENS 
6 diodes. 
POWER REQUIREMENTS: 
The VFO-520 receives power from the TS-520. 
P22 ACEO may 12 6V DE» 40 masS:0 VDiG 25 ma: 
DIMENSIONS: 
6.5" wide x 5.9’ high x 7.5” (excluding feet). 


WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 
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VFO-520 


PARTS LISTS OF VFO-520 (Y57-1020-00) 
reuit No. | Parts No. Descriotion Its 
CAPACITOR JO1-0025-04 Sub tet 
- CK a5F1H103Z Ceramic O.0lue . +80% —20% Ke ea Se es 
% ee nie ie seit: — J$19-0360-04 Coupling clamp 
RESISTOR — J21-1145-04 Pilot lamo 
5 | PD14BY2E102J Resch 7kQ Se, 1/4W -- J21-1147-04 Coupiina mounting nardware 
32 | pp14BY2E392) | Carbon 39Ka 15% = 1/4W sae obama Belay smoupiine ner geet 
- i J32-1030-14 Round boss * 2 
SEMICONDUCTOR - J32-0185-04 Hexagonal boss < 2 
D2 Diode V06B8 — J41-0020-04 Knob busning 
- J61-0019-05 Cable wrapping band 
MISCELLANEOUS 
| AQ1-0212-13 | Case (A) - K21-0267-04 Knob (RIT) «2 
| AQ1-0213-03 Case (B) = K 23-027 1-03 Knob (MAIN! 
| 920-0701-13 Panel (England) - K29-0166-04 Knob (Pusn) 
| A20-0736-03 Panel (U.S.A., Europe! si K29-0167-23 Knob water 
PAQ2-One6:23 ' Sub panel 
-A23-0430-03 Beye pene! VR1 RO3-2020-05 Variable resistor 3k2 ‘B) 
VR2 R12-3036-05 Variable resistor 10kQ |B} 
BO1-0078-23 Escutcneon 
| B10-0131-04 Eront glass Si S$10-1102-05 Rotary switen (FU? (ETVCN 
820-0287-14 “Dial scale So $40-2023-05 Pusn switen RIT 
PLI, | B30-0079-05 Pilot lamo (12V 40mA) aro Relay 
| B40-0855-04 Name olate (serial! 
| B42-0009-04 Passed sticker (Europe, £19 and) 9 «40-1070-00 VFO unit 
| B46-0047-00 WARRANTY card (U.S.A. < Meat | | avail 
' B50-1108-00 Operating manual (U.S.A., 2urope! 
| 850-1 109-00 Operating manua! Englenc! 
1 023-0115-05 | Ball bearing 
ees 6116.06 mE SIPARTS Lis! OF INDICATOR UNIT 
(X54-1120-01) 
J | £01-0903-05 QP MT socket 
— £05-0903-05 QP MT plua Circuit No. Parts No 
: ere Tacoaste Toe 
- | €27.0405-04 | Lug board PD14BY 2€6e81J Carbon 6802 +5% 1/4W 
| } : PO14BY FEAT 15 Carbon 4702 25) 1/4w 
| 1 : 
| F15-0161-04 Shading plate LED (TLR-104) 
| HO1-1015-04 | Carton case (Inside) (Engiand) 
HO1-1044-04 Carton case (Inside) (U.S.A.. Europe) 
| H03-0285-04 Carton case (Outside) 'U S.A.,Europe} 
HO3-0303-04 Carton case (Outside) (England) 
H10-0933-03 Polystyrene foamed fixture 
H10-0935-04 Protection Board 
H10-0968-03 Polystyrene foamed fixture 
H20-037 2-04 Protection cover 
H25-0002-04 Accessory bag 
H25-0029-04 Accessory bag 
H25-0078-00 Instruction bag 
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SP-520 


a EXTERNAL VIEW 


PANEL 
(A20-0721-04) 


BADGE 
LEG (B43-0198-04) (ENGLAND) 


(J02-0049-14) (B43-0201-04) (U.S.A. Europe) 


= PARTS LISTS OF SP-520 (Y59-1000-00) 


Circuit No. Parts No. 


Description 


i AO1-0221-12 | Case 


— | A20-0721-04 | Panel 

- /A22-0142-13 | Sub panei 
- | A47-0007-04 Rear plate 
—  |801-0078-23 | Escutcheon 
- 'B05-0205-04 | Speaker net 


_ |B43-0198-04 Badge (England) 

— |B43-0201-04 Badge (U.S.A., Europe} 

= |B42-0009-04 Passed sticker 

= 1{B50-1111-00 Operating manual (U.S.A., Europe) 


B50-1120-00 


| Operating manual (Engiand) 


| 


= | £12-0001-05 


Phone plug 
— E20-0208-04 Terminal strips 
- E29-0005-04 Y Hug xe2 


a HO1-1032-14 Carton case (Inside) (England) 
— HO1-1068-04 Carton case (Inside)(US.A., Europe) 
- HO3-0301-04 Carton case (Outside) (England) 
HO3-0302-04 Carton case (Outside)(U.S.A., Europe) 
H10-0933-03 Polystyrene foamed fixture 
H10-0935-04 Protection board 
H10-0968-03 Polystyrene foamed fixture 
H20-037 2-04 Protection cover 


H25-0016-00 Accessory bag 


JO1-0025-04 
J02-0049-14 
J32-1030-14 


Sub leg 
Leg x 2 
Round boss x 2 


-| TO6-0011-05 Speaker 
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a SPECIFICATION 


Speaker size 


Maximum input 


Impedance 


Frequency response 


Dimensions 


Weight 


4:75" 

2 watts 

8 ohms 

100 Hz to 5 kHz 

6.5’ wide x 6.0” high x 7.5” deep 
(excluding feet) 

3.0 Ibs. 

5.28 Ibs. 

(shipping weight) 
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Figure 1. TS-520 FRONT PANEL PARTS 
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Figure 2. TS-520 REAR PANEL PARTS 
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Figure 3. TS-520 SIDE CONTROLS 
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Figure 5. TS-520 BOTTOM VIEW PARTS 
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SECTION 1. INTRODUCTION 


Kenwood’s TS-520 is a solid-state, amateur band single 
side band transceiver which uses only three vacuum tubes in 


the exciter and final stages. The TS-520 incorporates many 


sophisticated and modern features which make it a very 
useful transceiver. The information included in this service 
manual is intended to complement the technical data 
supplied in the operator’s manual. For example the 
operator’s manual includes pictorial parts displays, voltage 
tables, operating instructions, a troubleshooting chart, 
and the block diagram. This service manual includes 
technical service procedures, a parts list, circuit board 
layouts and full schematics. Together, the two publications 
provide full technical information. 


SECTION 2. TROUBLE-SHOOTING 


The following table describes possible causes of different 
malfunctions which might occur when the transceiver is 
connected and operated as described in the operating 


2-1. RECEIVER SECTION 


SYMPTOM CAUSE REMEDY 


Replace the fuse with a fuse of the same 


. No power from power supply. 1. Blown fuse. 


2. Defective POWER switch. 
3. Defective power cord. 


. Blown fuse. 1. Defective transistors on the AUDIO 
board - Q3 and/or O4. 


TS-520 was completely adjusted and inspected at the 
factory prior to shipment. The most common causes of 
service problems are shipping damage, improper operation, 
Or component ageing. When shipping damage is the cause 
of trouble, check for loose connectors, disconnected wires, 
damaged or open circuits, or mechanical damage to relays, 
crystals, or other parts vulnerable to vibrations. When 
component ageing or improper operation is the cause of 
service problems, check for deteriorated or burned out 
parts. The troubleshooting table is useful for pin-pointing 
some problems. 

Be certain to check in the operating manual for a detailed 
circuit description and the block diagram. 


manual. When problems are caused by defective compo- 
nents, replace the part only with its exact replacement 
or aclose equivalent. 


value. 


Check and replace the switch. 


Check and replace the power cord. 


Check and replace the transistors. 


2. B+ circuit shorted to chassis. Locate and repair the short. 


. No noise can be heard from the 1. Defective speaker or disconnected 


speaker. speaker plug. 


2. Defective transistors on the AUDIO 
board - Q3 and/or O4. 


3. PHONES or SPEAKER jack contacts are 


broken. 


. Noise, but no signals, can be heard 1. AF GAIN or RF GAIN controls are 


from the speaker. defective. 


2. TC1 on the CARRIER board requires 


tuning. 


3. Defective diode switching on 
the CARRIER board. 


4. Output from the AVR board may be 


unregulated. 


5. EXT VFO jumper plug is not inserted. 


6. FUNCTION switch 


channel position. 


Check and replace or reattach the 
speaker. 


Check and replace the defective 
transistors. 


Check and replace the defective jack. 


Check and replace the defective controls. 


See Section 3.26. 


Check and replace defective diodes. 


Check the continuity of the MODE 
switch. 


Check and repair the AVR board. 


Be certain this jumpered plug is in the 
socket. 


is set to a fixed Set the switch to the proper position. 
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SYMPTOM CAUSE REMEDY 


7. The coaxial VFO output cable is 
disconnected. 


8. Defective transistor on the VFO board. Check and repair the VFO board. 


9. The coils on the OSC COIL board See Section 3-13. 
require tuning. 


Reconnect the cable. 


10. A defective switch on the OSC COIL Check and replace the switch wafer. 
board. Pes 


11. Q1 and/or Q2 on the RF board are 
defective. 


12. Qi, Q3, Q4 and/or QY on the IF board 
are defective. 


Check and replace the defective 
transistors. 


Check and replace the defective 
transistors per Figure. 


13. IF transformers T1, T2, T5, T6, and/or 
T9 may be misaligned or defective. 


14. Band pass filter requires alignment. See Section 3-12. 


15. Bias circuit on 


See Section 3-15. 


IF board not normal. Check voltages at terminals RB, 14V and 
AGC. 


16. Filter diode switch on IF board Check voltages and operation by Figure 
defective. 14. 


17. ANT or RF coils require alignment. See Section 3-13. 
18. Defective switch wafer in the RF section. Check and replace the defective switch. 


19. Disconnected coax on ANT board or at 
the 8.6 MHz trap. 


20. Defective relay in the final section. See Section 3-2. 


21. Defective tuning capacitor. 


Reconnect the coax. 


Check the capacitor after disconnecting 
the leads at terminals MVC and DVC of 
the DRIVE board. 


22. Defective Q4 and/or Q5 on the RF 
board. 


Check the transistors per Figure. 


23. Carrier unbalanced on GENERATOR See Section 3-17. 
board. 


1. Zero adjust VR1 on IF board requires See Section 3-18. 


calibration. 


5. S-meter does not read correctly. 


2. S-meter sensitivity adjust, VR2 on the See Section 3-18. 


IF board, requires calibration. 


3. Defective AGC circuit (Q5 or O6) on Check the circuit and replace the 
IF board. defective transistors. 


4. Open circuit at L4, L6, or terminal RFC 
of the IF board. 
5. Defective relay in final section. Replace the relay. 


See Section 3-18. 


Repair as necessary. 


1. Reference voltage for RF1 on the FIX. 
AVR board requires adjustment. 


2. Carrier requires balancing. See Section 3-17. 


1. Defective FUNCTION switch at wafer 
$2-4 on MARKER board. 


6. S-meter does not return to zero. 


7. Calibrator inoperative. Check continuity at terminal 9. 
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SYMPTOM CAUSE REMEDY 
2. Coax cable disconnected from terminal Check the connection. 
MO on MARKER board. 


3. Open circuit L1 on the MARKER board. Check and repair the circuit. 


4. Defective Q1 on MARKER board. 


Check and replace the defective 
transistor. 


5. Defective crystal on the MAKER ...|, . Replace the crystal. 

board. 
1. Defective WWV switch, S9. Check and replace the defective switch. 
2. Coil T3 on RF board misaligned. See Section 3-14. 


3. Defective Q7 on the RF board. 


8. No WWV reception. 


Check and replace the defective 
ransistor. 


4. Defective or misaligned T5 on the RF Check and replace the defective coil. 


board. 


2-2. TRANSMITTER SECTION 


Check the conduction of the capacitor 
and replace if defective. 


1. No ouptut or low output. 


4. Loading capacitor shorted. 


See Sections 3-13, 3-21, or 3-26. 


Replace the tube. 


Check the conduction of the coil and 
contacts. 


5. Carrier, VFO, or heterodyne oscillator 
boards may be defective. 


6. Defective driver tube (12BY7A). 


7. Defective relay RL1 on GENERATOR 
board. 


8. Defective MODE switch wafer (S3-7) on 
GENERATOR board. 


Check the continuity of the switch 
contacts. 


9. Defective Q4 on the GENERATOR Check and replace the transistor. 


board. 
10. Defective MIC GAIN control. Check and replace the defective control. 


ids Check the continuity of the rear panel 


SG switch. 


SG switch is off or defective. 


1. The RF VOLT control is improper 
adjusted. 


Adjust the RF VOLT control. 


2. Output is normal but the meter 
shows no output. 


3. No ALC meter reading. 
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| SYMPTOM CAUSE REMEDY 


1. Defective components in power supply Troubleshoot the power supply. 
section. 


2. Defective or disconnected meter circuit. Troubleshoot the meter circuit. 


1. Microphone wired incorrectly. 


4. No HV meter reading. 


5. Stand-by switch is inoperative. Rewire the MIC plug. 


2. Disconnected leads at terminal VS or SS 
on the VOX board. 


3. O8 or D8 on VOX board defective. Check and replace the defective parts. 
4. Defective stand-by switch. Check and replace the defective switch. 


Check the continuity of the leads. 


2-3. OTHER CIRCUITS 


1. 9 volt supply is not regulated. 1. Transistor or diode on AVR board Check and replace the defective part. 
defective. 


2. The noise blanket is ineffective. 1. NB board requires adjustment. See Section 3-15. 
2. NB switch defective. Check and replace the defective switch. 


3. Transistors Q1 through Q6 on the NB Check the voltages and replace the part. 
board are defective. 

4. Diodes D1 through D6 on NB board are Check the voltages and replace the 
defective. defective part. 

5. Disconnected or defective L1 or L2 on Check the circuit. 
NB board. 


SECTION 3. MAINTENANCE AND ALIGNMENT 


3-1. GENERAL INFORMATION of the transceiver and then remove the VOX board. 
Replace the relay with an exact equivalent. 


Refer to the operating manual for information on how to 
remove the transceiver’s case. 

CAUTION: DANGEROUS HIGH VOLTAGES ARE PRE- 
SENT WITHIN THE CASE OF THE TS-520 WHEN THE 
TRANSCEIVER IS TURNED ON. EXERCISE EXTREME 
CAUTION TO AVOID ELECTRIC SHOCK. 


(S51-4017-15) 
3-2. REPLACING THE RELAYS (See Figure 6.) Relay RL2 


ANTENNA RELAY 

RL2 is enclosed on the bottom of the final section. 
Remove the bottom of the TS-520’s case and then remove 
the cover of the relay shield box as shown in Figure 6A. 
The standard relay has large contacts and the coil is rated at 
300 ohms. Be sure to replace the relay with an exact 
equivalent. 


D22-0004-04 


VOX RELAY: 
RL1 is located below the VOX board, as shown in Figure 
6B, next to the power transformer. Remove the top cover Figure 6A. Replacing the Antenna Relay. 
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Figure 6B. Replacing the VOX Relay. 


3-3. REPLACING THE ELECTROLYTIC POWER 
SUPPLY CAPACITORS 


See Figure 7. C31 and C32 are reached by removing the 
TS-520’s top cover and then the FIXCH-AVR board as 
shown in Figure 7A. C27 and C28 are reached by 
removing the transceiver’s top case and then the MARK- 
ER and VOX boards as shown in Figure 7B. 


3-4. DISASSEMBLY OF THE COIL PACK 


When service is required on the RF board or on any of the 
coil boards the coil pack must be taken apart as shown in 
Figure 8. The assembly includes the RF board, the 
OSCILLATOR COIL board, the MIXER COIL board, the 
ANTENNA COIL board, and the DRIVER COIL board. 


PURPOSE: To remove the RF section coil pack. 
PROCEDURE: 

1. Remove the top and bottom cover of the transceiver. 

2. From the top, disconnect the lead between the square 
wrapping-terminal on the RF board and the COIL 
board to be removed. 

3. Remove all of the front panel knobs and the front glass 
as shown in Figure 9. 

4. Use a small hex nut driver to loosen the nuts at the 
front and/or back of the coil pack. The front nuts are 
reached through two holes in the front sub-panel on 
either side of the band switch. The front nuts must be 
loosened to remove the OSCILLATOR or MIXER 
COIL boards. The back nuts must be loosened to 
remove the ANTENNA or DRIVER coil boards. 

5. The OSCILLATOR COIL board can be removed by 
pulling the screw bars towards the rear panel. For the 
other boards, pull the screw bars out towards the front 
panel. 
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Figure 7A. Replacing C31 and C32 
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Figure 7B. Replacing C27 and C28 
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Figure 8: Coil Pack Assembly 
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Figure 9. Removing the Front Panel 


3-5. REMOVING THE VFO SECTION 


PURPOSE: To remove the VFO assembly. 
PROCEDURE: 

1. Remove the front panel knobs, take off the trans- 
ceiver’s case, remove the front glass and pull off the 
front panel as shown in Figure 9. 

2. Remove the FIXED CHANNEL-AVR board as shown 
in Figure 7A. 

3. Unplug the VFO output coax and the 2-pin power plug 
from the rear of the VFO case. 


Fitting for indicator 
MOUNTING Screw for VFO case lj = 
(N30-4008-11) ae ~ ~~ 
_  (J32-0074-04) 
rab 


Gear mechanism —4¢& | 
(D40-0099-15) J21:1157-03 Dial back plate 
: (A30-0079-04) 
MOUNTING screw for VFO case 
(N30-3006-46) 


) Dial sub-plate 
| (R20-0287-04) 


EX y @ 


Unscrew the four countersunk screws (two on the top 
and two on the bottom) which hold the VFO to the 
front sub-panel (see Figure 10). 

Gently lift and pull the VFO assembly from the chassis 
being very careful not to damage the sub-dial. Fig- 
ure 11 shows the entire assembly. . 


Bottom 


Figuire 10. VFO Assembly Chassis Screws. 
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Figure 11. VFO Assembly 
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3-6. CHANGING THE PILOT LIGHTS 
METER LIGHTS: 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel. Pull the meter back to gain 
access to the meter lights. Replace the light and refasten 
the bracket. 


DIAL LIGHT: 

Some early model TS-520’s had no dial light. On later 
models the light can be replaced by removing the main 
tuning knob and the tuning dial. Reach in with long nose 
pliars to remove the bulb. After replacing the tuning dial, 
recalibrate the transceiver. 


3-7. REPLACING THE METER 


Remove the top cover of the transceiver. Remove the two 
countersunk screws holding the meter and light bracket to 
the top of the front sub-panel. Remove the six screws 
securing the IF board (behind the meter) and tilt the board 
up about 60° from its normal position. Lift the meter back 
and away being very careful not to scratch the meter face 
on the sub-panel. 


3-8. CHANGING THE PADDLE SWITCHES 


Remove the TS-520’s case. Remove all the knobs from the 
front panel and then remove the front glass and front 
panel. Take out the meter, as described in Section 3-7. 
Pull the switch out towards the front of the transceiver 
while holding down the securing spring as shown in 
Figure 12. 

Push in a new switch from the front. The-switch will secure 
itself with a leaf spring. The paddle itself can be replaced 
by levering off the old paddle with a screwdriver. Then 
push on the new paddle. 


Push with a screw driver 


ber/i 
/ ile 


Force out towards 
front panel 


Figure 12. Replacing the Paddle Switches 


3-9. LEVEL DIAGRAMS 


RECEIVER SECTION: 

Refer to Figure 13 for a level diagram of the receiver 
section to aid in service work. The following notes apply to 
that diagram. 


NOTES: 

1. Figure 13 shows a curve formed by plotting the signal 
generator output required for a constant audio output 
with a constant AF gain control setting. Set the AF 
gain control for a .63v/8 ohm audio output for a0 db 
signal generator input at 14.175 MHz. 

2. Measure the AF output at the ring detector on the 

GENERATOR board. 

. All voltage measurements are read from an RF VTVM. 

4. To measure the output of the signal generator, connect 
a .01 mf, 500 volt capacitor between the signal gene- 
rator and the voltmeter. 


uw 


TRANSMITTER SECTION: 
Refer to Figure 14 for a level diagram of the transmitter 
section. The following notes apply to the diagram. 


NOTES: 

1. The voltage measurements in Figure 14 are measured 
with an RF VTVM having an input capacitance of less 
than 3 pf. 

2. All the voltages at and before the first gird of the final 
tubes are measured with the rear panel SG switch 
turned off. 
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Figure 13. Receiver Section Level Diagram 
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Figure 14. Transmitter Section Level Diagram 


3-10. SERVICE INFORMATION 


Be certain to see the operating manual for directions on 
removing the transceiver’s case and information on the 
proper service position. Be certain that the air supply to 
the final tubes is not blocked. 


INITIAL SWITCH SETTINGS: 


LOCATION SWITCH POSITION 


Front Panel: MODE Switch USB 
FUNCTION Switch FIX 
RF Gain Control Maximum 
H. SW Switch OFF 
VOX Switch MAN 
AGC Switch FAST 
NB Switch OFF 
JJY/WWV Switch OFF 
RIT Switch OFF 
Standby Switch REC 
POWER Switch ON 
SG Switch OFF 


EXT. SPEAKER Jack 8 ohm dummy 
load 


200 watt, 
50 ohm dummy 
load 


Rear Panel: 


ANTENNA Connector 


3-11. AVR ADJUSTMENT 


PURPOSE: To adjust the output of the automatic voltage 
regulator board. 

TEST EQUIPMENT: Voltmeter. 

PROCEDURE: Connect the voltmeter to terminal 9 on the 
FIX. CH-AVR board. Adjust VR1 for a voltage reading of 
9 volts + 0.2 volts. Next connect the voltmeter to terminal 
RF1 on the FIX. CH-AVR board. Adjust VR3 for a meter 
reading of 3.3 volts + 0.1 volt. 


3-12. BAND PASS FILTER ADJUSTMENT 


PURPOSE: To adjust the receive and transmit B.P.F. 
TEST EQUIPMENT: A sweep signal generator (require 
frequencies at 8.295, 8.595, and 8.895 MHz), a B.P.F. wave 
detector (as shown in Figure 15), and an oscilloscope. 
PROCEDURE: See Figure 16 for the test setup After all 
of the connections described in Figure 16 have been made 
for the receiver adjustment, tune T2 on the RF board, and 
T7 and T8 on the IF board for the waveform shown in 
Figure 17. 

Now make the connections for transmission as shown in 
Figure 16. Set the standby switch to SEND and adjust T3 
and T4 on the IF board and T1 on the RF board for the 
waveform shown in Figure 17. Return the standby switch 
to REC. 
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P to turn oh the ws However a an accessory crystal is rane Tetoseiicccoce 
installed in the fixed channel oscillator, the waveform may 


be disturbed. 
IN60 100P 


NOTE: The. input to the wave detector must be 
connected to terminal TP by as short a cable as 
possible. If coax is used the measured waveform may 
be different because of the capacitive component of 
the coax. 


Figure 15. B.P.F. Wave Detector 
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Figure 16. Band Pass Filter Test Circuit 
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Figure 17. B.P.F. Waveform 


3-12. CARRIER BOARD (X50-0009-01) ADJUSTMENT 


PURPOSE: To adjust the output from the CARRIER 
board. 

TEST EQUIPMENT: RF VTVM. 

PROCEDURE: Connect the VTVM to terminal OUT on 
the CARRIER board. Set the FUNCTION switch to VFO 
and adjust T1 on the CARRIER board for a maximum 
voltage at the output. 


NOTE: The carrier can not be adjusted when the FUNC- 
TION switch is turned to CAL-FIX or CAL-RMT. 


3-13. COIL PACK ALIGNMENT 


PURPOSE: To align the OSCILLATOR, MIXER, ANTEN- 
NA, and DRIVER coils of the transceiver. 

TEST EQUIPMENT: An RF VTVM and a signal generator. 
PROCEDURE: 

HETERODYNE OSCILLATOR COILS: 

Connect the RF VTVM to terminal TP3 on the RF board. 
For the 3.5 MHz band adjust the 3.5 MHz oscillator coil for 
a maximum reading on the VTVM. Then turn the core 
counterclockwise for a voltage reading 1 db lower than the 
maximum. Repeat the same procedure for the 7, 14, 21, 
and 28.5 MHz bands. 


ANTENNA AND MIXER COILS: 

Set the FUNCTION switch to VFO, remove the VTVM, 
and connect the signal generator to the ANTENNA 
connector. Turn the DRIVE control to the 12 o’clock 
position. Table 1 below describes the adjustment order and 
frequencies for this alignment. Receive the signal generator 
output at the designated frequency and carefully adjust the 
appropriate ANTENNA then MIXER coil for a maximum 
S-meter reading. The signal generator output should start 
at 60 db and be reduced as the circuit sensitivity increases. 


NOTE: The coil cores are fragile. Tune them carefully 
from straight above. Be certain to tune the correct coil for 
each band. 


DRIVER COILS: 
Turn the H.SW switch to ON, turn the MODE switch to 
CW, set the METER switch to ALC, adjust the CAR control 


to maximum, and set the standby switch toSEND. The SG 
switch should be OFF whenever the signal generator is 
connected to the transceiver. Adjust each coil, in the order 
of and at the frequencies described in Table 1, for 
maximum ALC deflection. Reduce the CAR control as 
necessary. 


TABLE 1. ANTENNA, MIXER, and DRIVER Coil Adjust- 
ment 


FREQUENCY 


3.750 MHz 
28.800 MHz 


21.225 MHz 
14.175 MHz 
7.150 MHz 


3-14. WWV CIRCUIT ALIGNMENT 


PURPOSE: 
sensitivity. 
TEST EQUIPMENT: Signal Generator. 

PROCEDURE: Insert a 10MHz, 60 db signal into the 
ANTENNA connector and push the WWV switch on. Set 
the main tuning dial to zero to receive the signal. Adjust 
coils T4 and T5 on the RF board for a maximum S-meter 
reading. Reduce the signal input as necessary. Adjust coil 
T3 for a maximum S-meter reading and then turn the 
core 1/4 turn counterclockwise. 


To align the WWV circuit for maximum 


3-15. IF TRANSFORMER ADJUSTMENT 


PURPOSE: IF board and NB board alignment. 

TEST EQUIPMENT: A signal generator and a voltmeter. 
PROCEDURE: Insert a 40 db signal into the transceiver 
and receive it on USB at 14.175 MHz. Tune IF transform- 
ers T2, T5, T6, and TQ on the IF board (X48-1060-00) for 
a maximum S-meter reading. Then adjust IF transformers 
T1, T2, and T3 on the NB board (X54-1080-10) for a 
maximum S-meter reading. Figure 19 shows the coil 
locations. 

Disconnect the coax from terminal OUT on the NB board 
and insert a 47 pf capacitor (as shown in Figure 18). 
Adjust T1 on the IF board and T4 and T5 on the NB board 
alternately for a maximum S-meter reading. 

Remove the capacitor and reconnect the coax. 


NOTE: Always repeat the adjustments several times 
because the coils affect each other. 


Set the signal generator to 60 db and connect a voltmeter 
to the collector of Q6 on the NB board. Adjust NB IF coils 
T6 and T7 to minimize the voltage at the collector of Q6. 
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Figure 18. IF Transformer Test Circuit 


3-16. TRAP COIL ADJUSTMENT 


PURPOSE: To align the trap coils. 

TEST EQUIPMENT: Signal generator, an AF VTVM, and 
an 8 ohm dummy load. 

PROCEDURE: Set the BAND switch to 7 MHz and insert 
an 8.895 MHz signal (70 db) at the ANTENNA connector. 
Tune the receiver to 7.0 MHz and adjust L11 on the RF 
board (X44-1080-00) for a minimum S-meter reading. 

Set the signal generator to 8.395 MHz and tune the receiver 
to 7.5 MHz. Adjust L5 on the RF board to minimize the 
S-meter reading. 

Turn the BAND switch to 3.5, turn the receiver to 3.7 MHz 
and adjust the DRIVE control for maximum sensitivity. 
Connect an AF VTVM and an 8 ohm dummy load to the 
EXT. SPEAKER jack of the TS-520. Insert a 3.736 MHz 
signal from the signal generator to the ANTENNA connec- 
tor, tune it in on the VFO, and adjust trap coil L2 on the 
RF board for a minimum voltage reading on the AF VTVM. 


3-17. CARRIER BALANCE 


PURPOSE: To adjust the carrier balance. 

TEST EQUIPMENT: A Signal generator, an 8 ohm dummy 
load, and an AF VTVM. 

PROCEDURE: Tune the TS-520 to receive the signal 
generator input (20 db) at 14.175 MHz and adjust the 
DRIVE control for maximum sensitivity. Connect the AF 
VTVM and an 8 ohm dummy load to the EXT. SPEAKER 
jack. Adjust TC2 and VR3 (on the GENERATOR board) 
alternately for maximum voltage on the AF VTVM. 


3-18. S-METER ADJUSTMENT 


PURPOSE: To adjust the S-meter zero and sensitivity. 
TEST EQUIPMENT: Signal generator. 

PROCEDURE: Turn the RF gain control fully clockwise, 
receive the signal generator input at 14.175 MHz (40 db), 
and tune the DRIVE control for maximum sensitivity. 
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Figure 19. IF Transformer Adjustment Diagram 


With no signal, adjust VR1 on the IF board (X48-1060-00) 
to zero the S-meter. Then with a 40 db signal to the 
ANTENNA connector at 14.175 MHz, adjust VR2 on the 
IF board for an S9 meter reading. 


3-19. RIT ADJUSTMENT 


PURPOSE: To adjust the RIT zero to the VFO frequency. 
TEST EQUIPMENT: None required. 

PROCEDURE: Set the RIT control to zero and push the 
RIT switch on. Turn the FUNCTION switch to CAL- 
25 KHz and receive a calibrator signal at any frequency. 
Adjust the VFO to receive the calibrator signal as a 
1000 Hz tone. 

Push the RIT switch off and adjust VR2 on the FIXED 
CH.-AVR board (X43-1100-00) for the same 1000 Hz tone 
established with the RIT on. Switch the RIT on and off 
several times to be certain that the two tones are identical. 


3-20. CALIBRATOR FREQUENCY ADJUSTMENT 


PURPOSE: To adjust the frequency of the built-in crystal 
calibrating circuit. 

TEST EQUIPMENT: A frequency counter (or alternately 
use WWV as a frequency standard). 

PROCEDURE: Connect a frequency counter to terminal 
MO of the MARKER board. Set the FUNCTION switch to 
CAL-25 KHz and adjust TC1 on the MARKER board for a 
frequency counter reading of an even 25 KHz (+2 Hz). 
Alternately, connect an antenna to the transceiver and 
receive WWV at 10 MHz. Set the FUNCTION switch to 
CAL-25 KHz to turn on the calibrator. Adjust TC1, as 
above, to bring the calibrator; and WWV into a single beat 
note. 
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3-21. VFO ADJUSTMENT 


PURPOSE: To adjust the frequency and output of the 
VFO circuit. 

TEST EQUIPMENT: An RF VTVM and a frequency 
counter. 

PROCEDURE: Set the FUNCTION switch to VFO and 
connect a frequency counter to terminal VFO on the IF 
board (X48-1060-00). With the VFO tuned to zero the 
frequency counter should read 5.5 MHz. If the frequency 
is not correct, adjust TC1 (inside the VFO section) as 
shown in Figure 20 for a correct frequency output. Tune 
the VFO to the 600 marking and check that the frequency 
counter shows 4.9MHz. If the frequency is incorrect, 
adjust L1 in the VFO section for a proper frequency. 
Repeat the adjustment of TC1 and L1 alternately several 
times to insure proper operation. 

To adjust the VFO output, set the VFO to 300, connect an 
RF VTVM to terminal V on the IF board, and adjust TC2 
in the VFO section for a 0.9 volt reading. 


Figure 20. VFO Adjustment Diagram. 


3-22. BIAS ADJUSTMENT 


See the operating manual for instructions on setting the 
bias current to 60 ma. The bias requires readjustment if the 
AC line voltage is changed. 


3-23. GENERATOR BOARD IF TRANSFORMER 
ADJUSTMENT 


PURPOSE: To adjust the 
GENERATOR board. 

TEST EQUIPMENT: A 100 watt dummy load. 
PROCEDURE: Slide the SG switch to off, turn the 
MODE switch to CW, set the METER switch to ALC, and 


IF transformers on the 


turn the CAR control fully clockwise. Tune the trans- 
mitter section at 14.175 MHz into the dummy load. The 
DRIVE control should be about 12 o’clock. Set the 
standby switch to SEND and adjust T1 on the GENE- 
RATOR board for a maximum ALC meter reading. 
Reduce the CAR control as necessary. 


3-24. RF METER ADJUSTMENT 


PURPOSE: To align the RF output meter reading and to 
verify the RF output level. 

TEST EQUIPMENT: A 200 watt, 50 ohm RF dummy 
load, and a 200 watt, 3-30 MHz accurate RF wattmeter. 
PROCEDURE: Tune the TS-520 for operation at 
14.175 MHz into a dummy load through a wattmeter with 
the SG switch on. Set the meter switch to ALC and the 
CAR control to about 12 o’clock. With the MODE switch 
at TUN, transmit at 14.175 MHz and adjust the DRIVE 
control for a maximum ALC meter reading. Turn the 
METER switch to IP and tune the PLATE control to 
minimize the meter reading. Set the MODE switch to CW, 
turn the METER switch to RF, and tune the PLATE and 
LOAD controls alternately for maximum output power as 
indicated on the wattmeter. After the transceiver is tuned, 
adjust the side panel RF VOLT control for an RF meter 
reading of about 200 ma (on the IP scale). The RF meter 
position does not have a separate scale. Return the standby 
switch to REC. 

Tune the TS-520 now for maximum CW output with the 
SG switch on. Check the power output at 3.75 MHz, 
7.15 MHz, 14.175 MHz, 21.225 MHz, 28.3 MHz, 28.8 MHz, 
and 29.4 MHz. Verify with the wattmeter on each band 
that the output power meets specifications. 


3-25. FINAL SECTION NEUTRALIZATION 


PURPOSE: The TS-520 does not require matched final 
tubes, however when new finals are installed in the 
transceiver the final section must be reneutralized. 

TEST EQUIPMENT: An RF VTVM and a dummy load. 
PROCEDURE: Tune the TS-520 for maximum output on 
CW at 21.3 MHz with the SG switch on. Set the standby 
switch to REC and slide the SG switch off. Connect the 
RF VTVM to the ANTENNA connector along with the 
dummy load, and flip the standby switch to SEND. With 
an insulated tuning tool, tune TC1 in the final section for a 
minimum reading on the VT VM. 


3-26. BALANCED MODULATOR AND CARRIER 
ADJUSTMENT 


PURPOSE: To adjust the balanced modulator and the 
carrier. 

TEST EQUIPMENT: An RF wattmeter, an AF VTVM, an 
AF signal generator, an RF VTVM, and a frequency 
counter, and a dummy load. 

PROCEDURE: Tune the TS-520 for maximum CW output 
at 14.175 MHz through the wattmeter into a dummy load. 
Set the MODE switch to LSB, connect an RF VTVM to the 
ANTENNA connector and adjust TC1 and VR2 alternately 
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on the GENERATOR board for a minimum reading on the 
RF VTVM. Switch the MODE switch to USB and readjust 
TC1 and VR2 for an RF VTVM reading equal to the 
reading for LSB. 

Disconnect the RF VTVM, set the MODE switch to LSB, 
and insert a 1500 Hz (5 mv) signal at the MIC connector. 
Adjust the MIC control for an output power of 50 watts. 
Switch the AF input to 400 Hz and, if necessary, adjust 
TC3 (on the CARRIER board) for an output power within 
5 watts of the output for 1500 Hz. Switch the AF input to 
2600 Hz and, if necessary, adjust TC3 for an output power 
within 5 watts of the output power for 1500 Hz. 

Turn off the rear panel SG switch and connect a frequency 
counter to terminal OUT on the CARRIER board and set 


the MODE switch to CW. Set the standby switch to SEND 
and adjust TC1 on the CARRIER board to obtain an 
oscillator frequency of 3.395 MHz. 


3-27. SIDETONE OUTPUT ADJUSTMENT 


PURPOSE: To adjust the volume of the CW sidetone 
output to the speaker. 

TEST EQUIPMENT: An AF VTVM and a telegraph key. 
PROCEDURE: Slide the SG switch off and connect the 
key to the TS-520. Set the MODE switch to CW and the 
AF gain contro! to about 12 o’clock. Connect the AF 
VTVM to the EXT. SPEAKER jack, key the transceiver, 
and adjust VR2 on the AF board for a reading of about 
50 mW (0.63 V/8 ohms). 
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PARTS LIST 


1 PARTS LIST OF TS-520 (Y54-1110-00) 


CAPACITOR 


VC1 C03-0060-05 Variable capacitor (A) (FINAL) 
VC2 C01-0084-05 Variable capacitor (B) (LOAD) 
Ue C03-0002-05 Neutralizing trimmer 
G3 CC45CH2H101J Ceramic 100pF +5% 
C4 CK45E2H102P Ceramic 0.001uF +100% —0% 
C7 CK45F2H103P Ceramic 0.01uF +100% —0% 
C8~13 | CK45F1E403Z Ceramic 0.04uF +80% —20% 
C14 CK45E2H103P Ceramic 0.01uF +100% —O% 
C15 C90-0186-05 Ceramic 1000pF +10% 
€16 C90-0187-05 Ceramic 4700pF +100% —0% 
Ci7 C45SL2H330J Ceramic 33pF +5% 
C18 C90-0185-05 Ceramic 68pF +5% 
C19 C90-0184-05 Ceramic A7TpF +5% 
C20 CC45SL2H271J Ceramic 270pF +5% 
C21 CM91D3A681J Mica 680pF 15% 
C22 ~ 26 | CK45F1H103Z Ceramic O.0inF +80% —20% 
G27, 28 C90-0180-05 Electrolytic block 22uF 45WV 
€29, 30 | CK45E2H103P Ceramic 0.01pF +100% —0% 
C31), 32 C90-0181-05 Electrolytic block 100uF 500WV 
C33,34 |CE0O2W1E222 Electrolytic 2200uF 25WV 
€35,36 |CK45F1E403Z Ceramic 0.04uF +80% —20% 
C37 CK45F1H103Z Ceramic 0.01uF +80% —20% 
C38 C90-0187-05 Ceramic 4700pF +100% —O0% 
C39 CK45F1H103Z Ceramic O.0iuF +80% —20% 
C40 C90-0187-05 Ceramic 4700pF +100% —0% 
C41 CK45F1H103Z Ceramic O.01pF +80% —20% 
C42 CE04W1C471 Electrolytic 470uF 16WV 
C43, 44 CK45F1H103Z Ceramic O.01uF +80% —20% 
RESISTOR 
R1 PD14BY 2E103J Carbon 10k2 45% 1/4W 
R2 PDO5GF2H101K Carbon 1002 +10% 1/4W 
R3,4 RCO5GF3A100J Carbon 102 +5% 1W 
R5 PD14BY2E332J Carbon 3.3k2 +5% 1/4W 
R6 RCO5GF2H101K Carbon 10kQ +10% 1/2W 
R7 RCO5GF3A103K Carbon 10kQ2 +10% 1W 
R8 PD14BY 2E102J Carbon 1kQ +5% 1/4W 
RQ RCO5GF2H560J Carbon 562 +5% 1/2W 
R10,11 RCO5GF2H474J Carbon 470kQ =+5% 1/2W 
R13 PD14BY 2E3325 Carbon 3.3ka +5% 1/4W 
R14 PD14BY2E101J Carbon 1002 +5% 1/4W 
R15 RCO5GF2H474J Carbon 470k +5% 1/2W 
R16, 17 PD14BY 2E104J Carbon 100k 45% 1/4W 
Wail RO8-301 3-05 Potentiometer 
(MIC, CAR 10K(A) 10K(B)) 
VR3 RO8-3012-15 Potentiometer (RF10K(B)): 
VR4 R0O1-4014-05 Potentiometer (BIS 50K(B)) 
VR5 RO8-3012-05 Potentiometer (AF 10K(A)) 
VR6 RO1-4014-05 Potentiometer (VOX, 50K(B)) 
VR7 RO1-0040-05 Potentiometer (AV X 300(B)) 
VR8 RO1-6009-05 Potentiometer (DELAY 250K (B)) 
VRQ RO3-2004-05 Potentiometer (RIT 5K(B)) 
VR10 RO1-3014-05 Potentiometer 
(RF, METER 10k2M (B)) 

TUBE/SEMICONDUCTOR 
D3 Diode 1N60 
D4,5 Diode*VO6B 
D6 Zener diode WZ-061 
D7,8 Diode 1$1555 
NAR Vacuum-tube $2001 


A01-0211-02 
A10-0370-01 
A20-0699-05 


A20-0730-13 
A22-0135-12 
A23-0429-02 
A40-0120-11 


BO5-0201 -04 
B10-0130-04 
B20-0287-04 
B30-0079-05 
B31-0164-05 
B40-0889-04 
B40-0890-04 
B41-0189-04 


B41-0190-04 
B42-0009-04 
B42-0444-14 
B42-0445-04 
B42-0446-04 
B42-0447-04 
B42-0451-04 
B42-0452-04 
B42-0474-14 
B42-0287-04 
B43-0200-04 
B46-0047-00 
B50-1101-00 
B50-1102-00 
B50-1107-00 
B58-0181-00 


D13-0032-04 
D16-0033-04 
D21-0324-05 
D21-0326-04 
D21-0327-04 
D21-0328-04 
D22-0004-04 
D22-0005-04 
D22-0011-05 
D23-0048-04 
D23-0061-04 
D23-0115-05 
D23-0116-05 
D32-0018-04 
D32-0051-04 


£01-0801-05 
E01-0903-05 
E03-0301-05 
E04-0115-05 
E05-0901-05 
E06-0403-05 
E07-0403-05 
E08-0204-05 
E08-1202-05 
E08-1207-05 
E08-1208-05 
E09-0204-05 


MISCELLANEOUS _ |. 


A20-0700-13... 


Case 
Chassis 

Main chassis 

Panel ass’y (England) 

Panel ass‘y (U.S.A., Europe) 
Sub panel 

Rear panel 

Botton plate 


Speaker net 
Front grass 
Dial board 
Pilot lamp (12V, 40mA) x 4 
Meter 

Name plate (U.S.A., Europe) 
Name plate (England) 


Voltage plate (120 ~ 240V) 
(U.S.A., England) 


Voltage plate (120 ~ 220V) (Europe) 
Passed sticker (Europe, England) 


Switch name plate (England) 
Panel name plate 

Name plate of adjustment 
VR name plate of adjustment 
Fixed channel plate 
DC terminal plate 


Switch name plate (U.S.A., Europe) 
Caution sticker (HIGH VOLTAGE) 


Badge (TS-520) 

Warranty card (U.S.A) 
Operating manual (U.S.A.) 
Operating manual (Europe) 
Operating manual (England) 
Transmitter caution plate 


Sprocket 

Chain ass’y 

Band shaft 

Shaft (A) DRIVE 
Shaft (B) PLATE 
Shaft (C) LOAD 


Shaft coupling 
Shaft coupling 
Shaft coupling 
Bearing (metal) 
Bearing (mold) 
Ball bearing 

Ball bearing ass‘y 
Shaft stopper 
Shaft stopper 


US socket 
OP, MT socket 

3P plug (Europe) 
Receptacle, type-M 

9P, MT plug 

14P mike socket 

14P mike plug 

2P jack 

12P jack 

12P plug 

12P connector (Socket) 
2P plug 
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E11-0003-15 
— E110005-05 
- E11-0034-05 
= E12-0001-05 
— E13-0101-05 
— E14-0101-05 
— E14-0801-05 
— E20-0512-05 
~ E20-051 3-05 
— E20-1003-05 
- E22-0206-05 
— E22-0207-05 
- E£22-0214-05 
= E22-0405-04 
_ E22-0603-04 
— E23-0016-04 
_ E23-0037-04 
— E30-0181-05 
- E 30-021 4-05 
_ E90-0004-15 


FO5-2032-05 
_ FQ5-4022-05 
- FOQ5-6021-05 
— FQO7-0315-13 
= F10-0321-04 
- F 10-0322-04 
~ F11-0186-13 
- F15-0161-04 
F19-0134-04 


G11-0008-04 
G11-0044-04 


— HO1-1014-04 
- HO1-1042-04 
- H0O3-0283-04 
— H03-0304-04 
— H10-0570-04 
— H10-0931-02 
_ H10-0932-02 
— H10-09 34-04 
_ H10-0964-04 
H20-0371-04 


_ JO2-0049-14 
— JO2-0022-05 
~ J13-0004-05 
— J13-0037-05 
— J19-0006-04 
— J19-0360-04 
- J21-0392-04 
_ J21-0468-05 

- J21-0934-14 
_ J21-1142-04 
= J21-1143-04 
- J21-1144-04 
_— J21-1145-04 
J21-1146-04 
J21-1148-04 
J21-1149-22 
J21-1150-04 
J21-1151-04 
J21-1155-04 


US jack 

3P phone jack 
US jack 
Phone plug 
1P pin jack 
1P pin plug 
US plug 


5P terminal strips 
5P terminal strips 
10P terminal strips 


Lug board 
Lug board 
Lug board 
Lug board 
Lug board 
Lug board 


Shaft grounding hardware 
AC cord (U.S.A.) 
Co-axial cable ass’y 


Plate cap x 2 


Fuse (20A) 
Fuse (4A) 
Fuse (6A) 
Final cover 


Coil pack shield plate 
Relay shield plat 
Final shield case 


Shading plate 
Side cover 


Cushion 
Cushion 


Carton case (Inside) (England) 
Carton case (Inside) (U.S.A., Europe) 
Carton case (Outside) (U.S.A.,Europe) 
Carton case (Outside) (England) 


Retainer 


Polystyrene foamed fixture 
Polystyrene foamed fixture 
Protection board 


Retainer 


Leg (big) 
Leg (small) 
Fuse holder 


Fuse holder (DC cord) 
Switch stopper 
Coupling holder 


Lead holder 


Angle (tank coil) 


Handle holder 


Meter mounting 


VR mounting 


Speaker mounting 


Lamp stopper 


Coil pack fixture 

VC mounting fixture 

1F board holding fixture 
Indicator mounting fixture 
Terminal strip retainer 
Fixed-channel mounting fixture 


Protection cover 


(bye! 
L4 
L5 
L6 
1B, 
L8 
L9 
L10 
Veta 
L12 
Psa 
Ps3, 4 


$10 


Se 
S16 
SZ! 
RL1 
RL2 


ey he 


$11,13,14 


J21-1202-04 
J29-0045-14 
J32-0074-04 
J32-0081 -04 
J32-0127-04 
J32-0182-04 
J32-0183-04 
J32-1030-14 
J41-0020-04 
J41-0024-15 
J59-0001 -05 
J59-0002-05 
J61-0018-05 
J61-0019-05 
J61-0036-05 


KO1-0049-05 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K23-0270-04 
K23-0271-03 
K29-0166-04 
K29-0167-23 


LO1-0214-05 
L15-0002-15 
L33-0098-05 
L33-0101-05 
L33-0032-05 
L33-0160-05 
L31-0316-05 
L31-0142-05 
L33-0032-05 
L33-0101-05 
L33-0110-05 
L33-0098-05 
L33-0010-05 
L39-0046-04 


S06-1 006-05 
S01-4017-05 
S04-5016-05 
$29-1006-05 
$10-1101-05 
$31-2007-05 
$40-2023-05 
$44-2018-05 
S$44-2016-05 
$44-2015-05 
$59-2020-05 
$59-2017-65 
$51-4016-15 
$51-4017-15 


W01-0005-04 


X40-0017-01 
X40-0018-01 
X40-0019-01 
X40-1070-00 
X43-1090-00 
X43-1100-00 


Description 


Speaker mounting hardware ass‘y 
VR mounting reinforcement 
Hexagonal boss x 8 
Hexagonal boss x 4 
Hexagonal boss 

Hexagonal boss x 4 
Hexagonal boss 

Round boss 

Knob bushing 

Cord bushing 

Grommet 

Plunger 

Beaded band 

Wire wrapping band 

Free-up belt 


Knob 
Knob 
Knob x 5 
Knob x 2 
Knob x 3 
Knob x 2 
Knob 
Knob x 2 
Knob wafer 


Power transformer 
Choke coil 
Ferri-inductor 
Ferri-inductor 
Choke coil 

Final choke 

Final coil (B) 

Final coil (A) 
Choke coil 
Ferri-inductor 
Ferri-inductor 
Ferri-inductor 
Parasitic suppressor 
Parasitic suppressor 


Rotary switch (METER) 
Rotary switch (FUNCTION) 
Rotary switch (MODE) 
Rotary switch (CH SELECT) 
Rotary switch (FINAL) 
Slide switch 

Push switch (RIT, WWV) 
Paddle switch 

Paddle switch 

Paddle switch 

See-saw switch (POWER) 
See-saw switch (VOLTAGE SELEC 
Relay 

Relay (FINAL) 


Adjusting ber 


DRIVE coil unit 

MIX coil unit 

OSC coil unit 

VFO unit 

Rectifier unit 
Fixed-channel, AVR unit 
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Circuit No. 


L33-0025-05 


X43-1110-00 HV unit 
X44-1080-00 RF unit 
X44-1090-00 ANT coil unit 
X46-1000-00 DC-DC converter unit 
X 48-1060-00 IF unit 
X49-0008-01 AF unit 
X50-0009-01 Carrier unit 
X52-0005-01 Marker unit 
X52-0010-01 Generator unit 
X54-0001-00 VOX unit 
X54-1080-10 NB unit 
X54-1100-01 FAN unit 


X54-1120-00 Indicator unit 


= PARTS LIST OF DRIVER COIL PACK 
(X40-0017-01) 


CAPACITOR 
Ceramic 10pF +5% 


CC45CH2H100J 


CC45CH2H 3305 Ceramic 33pF 15% 
CM93D2H151J(DM) | Mica 150pF. 25% 
CC45CH2H330J Ceramic 33pF 45% 


CK45E2H103P 


| R12 |PD14BY2E151J 


L31-0031-04 
L31-0032-04 
L31-0033-04 
L31-0034-04 
L31-0209-04 
L33-0097-05 


Ceramic O0.0inpF +100% —O% 


RESISTOR 
Carbon 1502 +5% 1/4W 
COIL 


Tuning coil (3.5 MHz) (A) 
Tuning coil (7 MHz) 
Tuning coil (14 MHz) 
Tuning coil (21 MHz) 
Tuning coil 
Ferri-inductor 


MISCELLANEOUS 


= PARTS LIST OF OSC COIL UNIT (X40-0019-00) 


Parts No. Description 


CAPACITOR 


Ceramic 120pF +5% 
Ceramic 68pF +5% 
Ceramic 56pF 45% 
Ceramic 10pF +5% 
Ceramic 0.04uF +80% —20% 


RESISTOR 


CC45CH1H121J 
CC45CH1 H6805 
CC45CH1H560J 
CC45CH1H100J 
CK94YG1E403Z 


PD14BY2E102J | Carbon +5% 1/4W 


COIL 


L31-0032-04 
L31-0033-04 
L32-001 1-04 
L32-0138-15 
L32-001 2-04 


Oscillator coil (3.5, 7MHz) 
Oscillator coil (14MHz) 
Oscillator coil (21MHz) . 
Oscillator coil (28MHz(A)) 
Oscillator coil (28MHz(B)) 


$3-1 $29-1005-05 
S29-1005-05 


L77:0141-05) © 
L77-0142-05 
L77-0143-05 
L77-0144-05 
L77-0145-05 
L77-0146-15 
L77-0147-05 


= PARTS LIST OF MIX COIL UNIT (X40-0018-01) 


Parts No. Description 


CAPACITOR 


Ci 


CC45CH1H220J 


Rotary wafer 
Rotary wafer 


Crystal oscillator (12,395MHz) 
Crystal oscillator (15,895MHz) 
Crystal oscillator (22, 895MHz) 
Crystal oscillator (29,895MHz) 
Crystal oscillator (36,895MHz) 
Crystal oscillator (37,395MHz) 
Crystal oscillator (37,995MHz) 


15% 


Ceramic 


C2. CC45CH1H330J Ceramic 33pF 45% 
C3 CC45CH1H151J Ceramic 150pF 145% 
C4 CC45CH1H330J Ceramic 33pF +5% 
C56 CK45E1H103P Ceramic O.01uF +100% —0% 


£4 L31-0036-04 Tuning coil (3.5MHz) (B) 
(sy L31-0032-04 Tuning coit (7MHz) 

3 L31-0033-04 Tuning coil (14MHz) 

L4 L31-0034-04 Tuning (21MHz) 

ES L31-0209-04 Tuning (28MHz) 

L6 L33-0095-05 Ferri-inductor 


MISCELLANEOUS 


# PARTS LIST OF VFO UNIT (X40-1070-00) 


CC45CH1HO30D 
CK45F1H203Z 
CK45F1E403Z 


Sat ase 


CM93F2A151J(DM) 


CAPACITOR 


CC45PG1H470J Ceramic 470pF 145% 
CC45LG1H150J Ceramic 15pF +5% 
CC45CG1H150J Ceramic 15pF 145% Adjustment 
CC45PG1H150J Ceramic 15pF 145% Adjustment 
CC45SG1HO70J Ceramic 7pF 45% 
CC45LG1H470J Ceramic 47pF +5% 
CC45LG1H220J Ceramic 22pF 145% 


Mica 150pF 15% 
Ceramic 3pF +0.5pF 
Ceramic 0.02uF +80% —20% 
Ceramic 0.04uF +80% —20% 


& 


» 
eee 
ty GOVE * 
. - : t - phere the’ ri" ot 
‘ - ' r ; ; it 4 
; NIDA Oyo ae . a. j 
- 2 er BRIE FS EN i net -hirp~neaeretal pat fey Mar, ab 
EN SS oe Mare Les 
7 Pe , als eh atti 
) 1% v woh “Fi vary a eas i ¢ ne ; 
; 
: ‘ D, f M4 2 Pa 
if >ih.ag} ) bet A i vege Ry , _ an 
| sd aap Mp HRY | ae 
: Pe PANES . i 
’ CW) cede ng | pcg "i 7 
ete sagt Ys laine: a iy a ae ry 
t 
= : ray. rm > “ * “x Lt a “- 
\ Vt ae Soe | 
F ' rr “yy >t ee i - } 
oa. } eo we a re s aeostemnhead 
i] rl 
ee | 
Py | — 
1A 
* te eres sie Leh P > fh if ” 
es Tos hI BO AG jaa & 
n : _ siobineitnant me on = aan 
a *\ Jt 
s i f 
: PAM : 
< ee | 
: ae hy. 3 ; ; 
‘ f } ’ Pi 8 
n r I 
- - % i i J : 
= ? 
» tug tf 
¥ py § 
a4 
i we jet | 
' j “LN A ) 
} 4 | i 
j + a Z j 
wt Me BAM 
° nar rt : 
vio } oo el 
J t 
‘ a 4 i - 
1 
: Ag, i‘) he, 
: ' ; “t 
“ , j : a ht > 
tal - co - ~ebys sl oitth a id (ines 
i 
a 
’ 
é 
' 
—. , Na ti ‘ae , |wres y F 
MAD mu OI 30 7 hae it 1A 
eet n See ase Pee 
4 { Fh P ri fears | 
os 2 ~s — (oe oe ee i ane 
7 if tA | a\ i : 
_— aie bok a ee. 6st que damed 
~~ eae stall upkeiat a mans! EtG 
wae: Tealh ie Heo } Veen 
| ¥ Hf siewed 1. La eReoeee "2 
by eres *8t gored Lat Hrterts 3a 
“4 god WW ¥ ome LEVON 45 , | 
s' st Pe a" & sirimieD | LAH EO 12a. 
Bh tokd ole?) A IES Ja | 
f . 4 ~~ a al 
fs. tah roa eet) PAR CEM 
) , TA hat) senda “IBEOHUAG 
f Hos~—.>* Nac CO claw j 
apg MOS eG? “abi LO gia 2%, 
> ; : 7 7 
) Kepeinp cere menncdiomen i Dndithatirgar eet aertesin 
. A Pas i Pony ny 
: 
‘ on ' tA) 
ot in ee 7 ; at ae To, 
7 LS oe tay eee 20d Oa Tee 


_ h 


“a 
Pike 


vk abe pea heals SCAN py alin anny yt 


if. ioe. oe 


re. ce 
hd Te 
iia 
= ‘ { 
Ye ¢; 
ees + ‘ 


qa wero 


YY 14M CF) eo 
(vrtha A) ton gepay e 
j (chi Nv 


gmat 


ean acne ‘- 


oe ee a yy ginny hd 
Wie hae eae genet? Sith? a 
‘ 2 / 


>i rhe <a re 


a <“* wore be heeiabe YS G8 2 6 


BOW AS 19 


ee eS on sae 


a meer 


a om 


} ‘Sire vie} 7) 
oe CeO At hate Mba ah mammal 
) - r 


‘ 


(90-8 00-ARK) THAW 109,200 9 


al hechedshiraetrete tt eee g Onn OS 
f/f ‘aw To ey 

ere eet etki be vised eventos oe oped « 
u Cree © eet 


heh 


2 ne at tac a ti BLT alia 


HED, ANOLE P 
Te i an 


S bn berh cans, 
“— Od ve 
iin a: GEE: 


CK45F1H2032Z 


CK45F1H1032Z 
CK45F1E403Z 
CC45CG1H100D 
C01-0001-25 
C03-0001-05 
C05-0013-15 


R1 PD14BY 2E274J 


RQ PD14BY 2E1014J 


Q1 
Q2 
Q3,4 


D1 
BieZ 


A01-0169-13 


B42-0010-04 


D22-0011-05 
D40-0099-25 


E13-0101-05 
E08-0204-05 
E£22-0207-05 
E23-0021-04 


FQ7-0231-14 
F 10-0249-04 
F11-0010-04 


J21-1157-03 


J21-0895-03 


L32-0098-05 
L33-0104-05 
L33-0091+05 
L33-0104-05 


RESISTOR 


SEMICONDUCTOR 


Transistor 25C460 (B) 


MISCELLANEOUS 


Terminal 


Oscillating coil 


Ceramic 0.02uF +80% —20% 


CC45SL1H330J Ceramic 33pF 145% 

CC45SL1HO50J Ceramic 5pF +0. 5pF 
CC45SL1H100D Ceramic 10pF +0.5pF 
CC45SL1HO50J Ceramic 5pF +0.5pF 


Ceramic 0.01uF 
Ceramic 0.04uF 
Ceramic 10pF 

Variable capacitor 
Variable capacitor 
Ceramic trimmer 


+80% —20% 
+80% —20% 
+0.5pF 


Carbon 


R2 PD14BY2E101J Carbon 1002 45% 1/4W 
R3,4 PD14BY2E 105J Carbon 1MQ +5% 1/4W 
R5 PD14BY2E331J Carbon 3302 45% 1/4W 
R6 PD14BY 2E333J Carbon 33k2 45% 1/4W 
R7 PD14BY 2E473J Carbon 47kQ 45% 1/4W 
R8 PD14BY 2E102J Carbon 1kQ 45% 1/4W 


Carbon 


FET 3SK22(Y) 
FET 2SK19(Y) 


Diode SD111 
Diode 1N60 


VFO case 
Name plate 


Shaft coupling 
Gear mechanism 


1P pin jack 
2P receptacle 
Lug board 


VFO cover 
VFO shield plate 
VFO box 


VFO variable capacitor mounting 


hardware 
VFO mounting hardware 


Ferri-inductor 
Ferri-inductor 
Ferri-inductor 


C2 


= PARTS LIST OF FIXED-CHANNEL AVR UNIT 


(X43-1100-00) 


CAPACITOR 


CC45SL1H151J Ceramic 150pF 15% 


nan a 


+80% —20% 


CK45F1E403Z Ceramic 0.04 uF 
CC45CH1H820J5 Ceramic 82pF 
CC45CH1H100J5 Ceramic 10pF 
CC45CH1H330J Ceramic 33pF 
CK45F1H103Z Ceramic 0.01 uF 
CK45F1E403Z Ceramic 0.04uR 
CEO4W1C100(RL) |Electrolytic 10uF 
CEO4W1C470(RL) |Electrolytic 47uF 
CEO4W1HR47(RL) Electrolytic O.47uF 
CEO4W1C101(RL) {Electrolytic 100uF 
CK45F1H103Z Ceramic 0.01 uF 
RESISTOR 

POIAGYZE2223 Carbon 2.2kQ2 
PD14CY2E473J Carbon 47k 
PD14CY2E102J Carbon 1kQ 
POI4AZGYZE333) Carbon 33k2 
PD14CY2E473J Carbon 47k 
PD14CY2E102J Carbon 1kQ 
PD14CY2E101J Carbon 1002 
PD14CY2E103J Carbon 10kQ2 
PD14CY 2E683J Carbon 68k2 
PDI4ECY2E3313 Carbon 3302 
PD14CY2E4715 Carbon 4702 
PD14CY2E821J5 Carbon 8202 
PD14CY2E2225 Carbon 2.2kQ2 
PpIACYZE272¢ Carbon PING 
PD14CY2E2225 Carbon PINAY 
PD14CY2E4715 Carbon 4702 
PD14CY 2E102J Carbon 1kQ 
PD14CY2E392J5 Carbon 3.9k2 
PD14CY2E4725 Carbon 4.7kQ 
PD14CY2E103J Carbon 10kQ 
PD14CY2E471J Carbon 4702 
PD14CY2E151J Carbon 1502 


SEMICONDUCTOR 


Transistor 2SC460 (B) 
Transistor 2SA606 (L) 


E18-0401-05 
E23-0047-04 


L33-0089-05 
L33-0104-05 
L12-0013-05 


R12-0042-05 
R12-3036-05 
R12-4020-05 


C05-0030-15 
C05-0015-15 


Transistor 2SC372 


Transistor 2SC735 (Y) 


Diode 1N60 


Zener diode W2Z-061 


Diode 1$1555 


Zener diode WZ-061 
MISCELLANEOUS 


Crystal socket 


Terminal 


Ferri-inductor 
Ferri-inductor 
Oscillating transformer 


Trimmer potentiometer 
Trimmer potentiometer 
Trimmer potentiometer 


Ceramic trimmer 20pF 
Ceramic trimmer 40pF 


415% 
15% 
15% 


+80% —20% 
+80% —20% 


16WV 
16WV 
50WV 
16WV 


+80% —20% 


+5% 
+5% 
+5% 
15% 
45% 
45% 
+5% 
45% 
15% 
15% 
+5% 
45% 
+5% 
45% 
45% 
45% 
45% 
45% 
15% 
15% 
415% 
15% 


1/4W 
1/4W 
1/4W, 
1/4W 
1/4W 
1/4W 
1/4W, 
1/4W 
1/4W 
1/4W. 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
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= PARTS LIST OF RECTIFIER UNIT (X43-1090-00) 


CAPACITOR 


CE02W2C330 Electrolytic tubler 33uF 160WV 
RESISTOR 


Diode (VO8J) 
Diode (VO6E) 
Diode (VO6B) 


RCOSGF2H474J 
RN14AB3D471J 
RCO5FG2H102J 
| RCO5FG2H104 


Carbon 470kQ2 
Meta! film 4702 +5% 2W 

Carbon 1kQ 45% 1/2W 
Carbon 100k 


= PARTS LIST OF HV UNIT (X43-1110-00) 


CAPACITOR 


CK45E2H103P Cenc 


RESISTOR 


Carbon 
Carbon 
Carbon 


O.0ipF +100% —0% 


100k2 145% 
680k2 15% 
56k2 45% 


RCO5GF2H104J: 
PD14BY 2H684J 
RCOS5GF2H563J 


1/2W 
1/2W 
1/2W 


= PARTS LIST OF RF UNIT (X44-1080-00) 


CAPACITOR 


C44 ~46 
C48 


C49 
C50 
C51 
C52 
Cos 
C54 
C55 


VGii~ 3 


C1 CE04W1H010(RL) Electrolytic uF 5OW 

E2 CEO4W1HR47(RL) | Electrolytic O.47uF 50WV 

C3 CC45CH1H101J Ceramic 100pF +5% 

C4 CC45SL1H101J Ceramic 100pF 45% 

C5 CK45F1H103Z Ceramic 0.01 uF +80% —20% 
C6 CC45CH1HO30D Ceramic 3pF +0.5pF 

C7 CC45SL1H330J Ceramic 33pF +5% 

c8,9 CK45D1H102M Ceramic 0.001nF +20% 

CHO, tA CK45F1E403Z Ceramic 0.04uF +80% —20% 
Ce CM93D2H561J Mica 560pF 15% 

Gi3 CC45CH1HO50D Ceramic 5pF +0 5pF 

C14 CK45F1E403Z Ceramic 0.04uF +80% —20% 
Cis CC45CH1HO50D Ceramic 5pF +0. 5pF 

C16 CC45CH1H101J Ceramic 100pF +5% 

Ci72 13 CK45F1H103Z Ceramic 0.01 uF +80% —20% 
C19 CC45SL1H220J Ceramic 22pF +5% 

C20 CK45F1H103Z Ceramic O0.01uF +80% —20% 
C21 CC45SL2H151J Ceramic 150pF 145% 

C22 CQ92M1H473K Mylar 0.047yuF +10% 
C23,24 |CK45D1H102M Ceramic 0.001nF +20% 

G25 CK45F1E403Z Ceramic 0.04uF  +80% —20% 
C26 CC45CH1H100D Ceramic 10pF +0. 5pF 

C27 CK45F1E403Z Ceramic 0.04yuF +80% —20% 
C28 CC45SL1H101J Ceramic 100pF +5% 

C29 ~ 31 |CK45E2H103P Ceramic 0.01upF +100% —0% 
C32,33 |CM93D2H561J Mica 560pF +5% 

C34 CK45B1H102K Ceramic 0.001nF +10% 

C35 CK45F1E403Z Ceramic 0.04uF +80% —20% 
C36 CK45F1H103Z Ceramic O.0ipF +80% —20% 


a0 = 


CK45E2H103P 
C90-0156-05 


CK45E2H103P 
CC45SL1H330J 


CK45F1H103Z.. 


CC45CH1HO20D 
CK45F1H103Z 
CK45F1F403Z 
C90-0154-05 


CK45D1H102M 
CQ93M1H473K 
CC45CH1H101J 
CK45E2H103P 

CK45F1H103Z 

CC45CH1H101J 
CC45CH1 HO50D 


C01-0127-05 


PD14CY 2E274J 
PD14CY 2E103J 
RCO5GF2H225J 
PC14CY 2E333J 
PD14CY 2E471J 
PD14CY 2E333J 
PD14CY2E472J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E104J 
PD14CY 2E474J 
PD14CY 2E1245 
PD14CY 2E274/J 
PD14CY‘2E104J 
PD14CY 2E5605 
PD14CY 2E1815 
PD14CY 2E682J 
PD14CY2E101J 
PD14CY2E271J 
PD14CY 2E184J 
PD14CY 2E104J 
PD14CY 2E560J 
PD14CY2E101J 
PD14CY 2E104J 
PD14CY 2E561J 
PD14CY2E182J 
PD14CY 2E560J 
PD14CY2E105J 
RCO5GF2H820J 
RCO5GF2H330J 
RCO5GF2H330J 
PD14CY2E474J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY 2E472J 
PD14CY 2E392J 
PD14CY2E103J 
PD14CY2E3925 
PD14CY2E4725 
PD14CY2E392J 
PD14CY 2E682J 
PD14CY 2E563J 
PD14CY 2E104J 


Ceramic 


Metalized polyester film 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Metalized polyester film 


Ceramic 


Electrolytic mylar 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


0.01 uF 


+100% —0% 


0.0474F 250WV 


0.01 uF 
Sia) = 
0.01 uF 
2pF 
0.01 uF 
0.04nF 


0.22uF 


+100% —0% 
45% 

+80% —20% 
+0.5pF 
+80% —20% 
+80% —20% 


250WV 


0.001uF +20% 
0.047uF +10% 
45% 

+100% —O0% 
+80% —20% 
+5% 

+0. 5pF 


100pF 
0.01 uF 
0.01 uF 
100pF 
5pF 


Variable capacitor 


RESISTOR 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
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> R51 PD14CY2E153J Carbon 15kQ 45% = 1/4W 
Roz PD14CY2E683J Carbon 68k2 +5% 1/4W 
R53 PDT4ECYZE123) Carbon 12kQ2 +5% 1/4W 
R54 PD14CY2E473J Carbon 47kQ +5% 1/4W 
R55 PD14CY 2E 4725 Carbon 4.7kQ +5% 1/4W 
R56 PDI4erZeZivios Carbon 27kQ +5% 1/4W 
R57 PD14CY 2E822J5 Carbon 8.2kQ +5% 1/4W 
R59 PD14CY 2E333J Carbon 33k +5% 1/4W 
R60 PD14CY2E104J Carbon 100kQ +5% 1/4W 
R61 PD14CY2E102J Carbon 1kQ +5% 1/4W 
R62 POIAGY ZEA Als Carbon 4702 +5% 1/4W 
R63 PD14CY2E104J Carbon 100kQ2 +5% 1/4W 
R64 PDI4AGCY2ZE3323 Carbon 3.3k2 +5% 1/4W 
R65~67 |PD14CY2E101J Carbon 10092 +5% 1/4W 
R68 BOTACYZETOss Carbon 10kQ +5% 1/4W 
R69 PPIACY2ES3SIy Carbon 3300 +5% 1/4W 
R70 RCO5GF2H823J Carbon 82k +5% 1/2W 
R71 RCO5GF2H392J Carbon 3.9k2 +5% 1/2W 
Rye PD14BY 2B563J Carbon 56k +5% 1/8W 
mel 2SK19(GR) 
Transistor 2SC460(B) 
Fea 3SK41(L) 
Fen 3SK35(GR) 
EEg 3SK35(Y) 
Transistor 2SC733(Y) 
Transistor 2SC535(A) 
eae 3SK22(GR) 
mle ih 2SK19(GR) 
Transistor 2SC856 
Pen 3SK35(GR) 


Zener diode WZ-090 


Diode 1S73A 
Diode VO6B 
Zener diode WZ-090 


Diode 
MISCELLANEOUS 


iSyilepeye} 


D13-0032-03 
D16-0033-04 


Sprocket x 3 
Chain ass‘y x 2 


FET socket x 4 
Vacuum-tube socket 
Terminal 
Terminal 


E06-0406-05 
£10-1902-05 
E23-0046-04 
E23-0047-04 


F11-0020-05 Shield case 


B.P.F. coil 
OSC coil 
Tuning coil 


L30-0008-05 
L32-0165-05 
L31-0317-05 


Ferri-inductor 
Trap coil (12,395 MHz) 
Ferri-inductor 
Ferri-inductor 

Trap coil (8.6 MHz) 
Ferri-inductor 

Heater choke 
Ferri-inductor 
Ferri-inductor 

Trap coil (8.6 MHz) 


L33-0104-05 
L31-0012-05 
L33-0104-05 
L33-0098-05 
L31-0010-05 
L33-0098-05 
L33-0074-05 
L33-0104-05 
L33-0131-05 
L31-0011-05 


L77-0013-35 Crystal oscillator 


= PARTS LIST OF ANT COIL UNIT (X44-1090-00) 


CAPACITOR 


Ci CC45CH1H270J Ceramic 27pF +5% 
(G2 CC45CH1H151J Ceramic 150pF 15% 
(Es) CC45CH1H330J Ceramic 33pF 15% 
C4 CC45CH1H220J Ceramic 22pF +5% 


L31-0031-04 Tuningcoil 3.5 MHz 
L31-0032-04 Tuning coil 7MHz 

L31-0033-04 Tuning coil 14MHz 
L31-0034-04 Tuning coil 21 MHz 
L31-0209-04 Tuning coil 28 MHz 


MISCELLANEOUS 


E23-0015-04 Grounding lug 


J31-0102-04 Collar A 


J31-0103-04 Collar B 
J31-0105-04 Collar D 
J32-0184-04 Screw rod 


$29-1052-05 


Rotary wafer 


= PARTS LIST OF DC-DC CONVERTER UNIT 
(X46-1000-00) 


CAPACITOR 


CEO2W1E221 Electrolytic 220uF 25WV 


SEMICONDUCTOR 
Transistor 2N4049 


Cement 2.42 5W 
Cement 2202 2W 


MISCELLANEOUS 


5P terminal strips 


R92-0121-05 
R92-0120-05 


E20-0510-05 


Heat sink (A) 
Heat sink (B) 
Heat sink cover 


FO1-0170-04 
FO1-0171-04 
F11-0195-04 


= PARTS LIST OF IF UNIT (X48-1060-00) 


CAPACITOR 


CC45SL1H330J Ceramic 33pF 15% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic O0.01uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01npF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z - Ceramic 0.01nF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 


CK45F1H103Z Ceramic O.01uF +80% —20% 
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CK45D1H102M Ceramic 0.001inuF +20% 
CC45SL1H220J Ceramic 22pF +5% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic O0.01uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CC45SL1H101J Ceramic 100pF 15% 
CQ92M1H473K My lar 0.047uF +10% 
CC45SL1HO50D Ceramic 5pF +0 5pF 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CC45CH1H121J5 Ceramic 120pF 15% 
CQ92M1H473K My lar 0.047uF +10% 
CC45CH1H330J Ceramic 33pF 45% 
CC45SL1H151J Ceramic 150pF 45% 
CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H1032 Ceramic 0.01 uF +80% —20% 
CK45D1H102M Ceramic 0.001uF 420% 
CC45SL1H221J Ceramic 220pF +5% 
CQ92M1H473K Mylar 0.047uF +10% 
CC45SL1H470J Ceramic 47pF +5% 
CQ92M1H473K My lar 0.047uF +10% 
CC45SL1H100D Ceramic 10pF +0.5pF 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CC45SL1H101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CQ92M1H473K Mylar 0.047nF +10% 
CR45F1H103Z Ceramic 0.01 uF +80% —20% 
CC45CH1H101J Ceramic 100pF +5% 
CC45SL1H101J Ceramic 100pF 15% 
CC45CH1H330J Ceramic 33pF +5% 
CQ92M1H473K Mylar 0.047uF +10% 
CK45F1H103Z Ceramic 0.01 uF +80% —20% 
CC45SL1H101J Ceramic 100pF +5% 
CC45SL1H331J Ceramic 330pF +5% 

. CC45SL1H3304J Ceramic 33pF 15% 
RPOTaCY ZE222) Carbon 2.2kQ2 45% 1/4W 
PD14CY2E221J Carbon 2202 45% 1/4W 
PD14CY2E4725 Carbon 4.7kQ2 +5% 1/4W 
PD14GY2E2213 Carbon 2202 +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W 
PD14CY2E223J Carbon 22k 45% 1/4W 
PDIT46CY2ZE22 15 Carbon 2202 +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ2 45% 1/4W 
BDTaGyYZ2E22 1 Carbon 2202, +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ 45% 1/4W 
PD14CY2E223J Carbon 22k2. 45% 1/4W 
PD14CY2E2225 Carbon 2.22 +5% 1/4W 
PD14CY 2E473J Carbon 47kQ. +5% 1/4W 
PD14CY2E123J Carbon 12k 2 +5% 1/4W 
PD14CY2E473J Carbon 47k. 45% 1/4W 
PD14CY2E102J Carbon 1k +5% 1/4W 
PD14CY2E101J Carbon 1002 45% 1/4W 
PD14CY2E474J Carbon 470k 15% 1/4W 
PD14CY2E473J Carbon 47k2 45% 1/4W 
PD14CY2E822J Carbon 8.2k2 45% 1/4W 
PD14CY2E473J Carbon 47kQ +5% 1/4W 
PD14CY2E224J Carbon 


R23 PD14CY2E102J Carbon 1kKQ + 45% 1/4W 
PD14CY2E332J Carbon 3.3k2 45% 1/4W 
PD14CY2E471J Carbon 4702 445% 1/4W 
PD14CY2E103J Carbon 10k 45% 1/4W 
RCO5GF2H225J Carbon 2.2MQ 45% 1/2W 

R29 PD14CY2E2225 Carbon 2.2k2 45% 1/4W 

R30 PD14CY2E10iJ °~ | Carbon 1002 +5% 1/4W 

R31 PD14CY2E224J Carbon 220k2 +45% 1/4W 

R32 PD14CY2E101J Carbon 1002 45% 1/4W 

R33 PD14CY2E471J Carbon 4702 45% 1/4W 

R34 PD14CY2E473J Carbon 47kQ 45% 1/4W 

R35 PD14CY2E103J Carbon 10kQ 45% 1/4W 

R36 PD14CY2E101J Carbon 1002 +5% 1/4W 

R37 PD14CY2E473J Carbon A7kQ 45% 1/4W 

R38 PD14CY2E103J Carbon 10k2 45% 1/4W 

R39 PD14BY2B471J Carbon 4702 45% 1/8W 

R40 PD14CY2E821J Carbon 8202 45% 1/4W 

R41 PD14CY2E273J Carbon 27kQ 45% 1/4W 

R42 PD14CY2E102J Carbon 1kQ 45% 1/4W 

R43,44 |PD14CY2E104J Carbon 100kQ2 945% 1/4W 

R45 PD 14CY2E103J Carbon 10kQ 45% 1/4W 
PD14CY2E152J Carbon 1.5kQ 45% 1/4W 
PD14CY2E104J Carbon 100k2 45% 1/4W 
PD14CY2E472J Carbon 47kQ 45% 1/4W 
PD14CY2E471J Carbon 4702 45% 1/4W 
PD14CY2E331J Carbon 3302 45% 1/4W 
PD14CY2E472J Carbon 47k2Q 45% 1/4W 


PD14CY2E561J 


Carbon 


Diode 
Diode 
Diode 
Diode 
Diode 


1S73A 
1N60 

ISIE 
1S1555 
WZ-090 


+5% 


Aey 3SK35(GR) 
Re 3SK41(L) 

Ren 3SK35(GR) 
Transistor 2SC733(Y) 
Fen 2SK19(GR) 
Transistor 2SA495(Y) 


Ret 


3SK35(GR) 


L30-0263-05 ley 


L30-0010-05 Keay 
L30-0008-05 BeP-Eacoll 
L30-0009-05 B.P.F. coil 
L30-0010-05 teas 
L30-0021-05 tials 
L30-0009-05 B.P.F. coil 
L30-0008-05 B.P.F. coil 
L30-0010-05 Ney 


L31-0284-05 
L31-0252-05 
L31-0251-05 


Filter coil (BLU) 
Filter coil (GRN) 
Filter coil (WHT) 


L33-0104-05 


Ferri-inductor 


L71-0018-05 Crystal oscillator 
MISCELLANEOUS 


Trimmer potentiometer 10k(B) 
Trimmer potentiometer 500k (B) 


R12-3025-05 
R12-7013-05 
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; = PARTS LIST AF UNIT (X49-0008-01) 


CEO4W1HO10(RL) | Electrolytic 1 50WV Diode VRGE 
CEO04W0J101(RL) Electrolytic 100uF 6.3WV Transeter 2SC733(Y) 
CE04W1C101(RL) Electrolytic 100uF 16WV Threat 2SC734(Y) 
C4 CEO04W1£E100(RL) Electrolytic 10uF 25WV Toni 2SD90(0) red 
C5 CQ93M1H472K Mylar 0.0047 uF 410% reanaeeee 2§B473(C_D.N) 
C6 CEO4WOF470(RL) Electrolytic 47uF 3.15WV Tiancetee 2SC1000(GR} 
G7 CE04W1C330(RL) Electrolytic 33yF 16WV Tranekiee 2$C733(Y) 
C8 CE04W1C221(RL) Electrolytic 220uF 16WV 
cg CK45F1E103Z Ceramic O0.01uF  +80% —20% MISCELLANEOUS 
C10 CC94SL1H101K Ceramic 100pF +10% F01-0074-24 2 By aes. 
C11 CK45F1E103Z Ceramic 0.0iuF +80% —20% 
C12 CEO4W1HO10(RL) | Electrolytic 1uF 5OWV L33-0032-05 Choke'cail 
C13 CQ92M1H473K Mylar 0.047uF 410% L33-0088-05 Fart teitcit 
C14 CEO4W1HR47 Electrolytic O.47uF 5O0WV 
C15 CQ92M1H103K Mylar 0.01uF 10% R12-4015-05 Trimmer potentiometer 
CG at? CEO4W1£E100(RL) Electrolytic 10uF 25WV 
Cie CK45B1H331K Ceramic 330pF +10% 
C19 CE04W1E100(RL) Electrolytic 1OuF 25WV 
J C20 CEO4W1E3R3(RL) | Electrolytic 3.3uF 25WV 
CEO4W1E100(RL) | Electrolytic 10uF — 25Wv = PARTS LISTS OF CARRIER UNIT (X50-009-01) 
CQ93M1H123K Mylar 0.012uF +10% 
CK45F1E203Z Ceramic O.02uF +80% —20% 


CK45F1E103Z 


Ceramic 


0.01 uF 


+80% —20% 


Parts No. 


Description 


CAPACITOR 


RESISTOR 


DAZ 
D3 


1N60 
1Sd555 


SEMICONDUCTOR 


Diode 
Diode 


L77-0122-05 
L77-0120-05 


Crystal oscillator 
Crystal oscillator 


CK94YG1E102Z_ | Ceramic 0.001uF +80% —20% 
Ue, SIR oe SSAEEN ON ce oe OE 
ee ees ath ee ates mea ae CK94YG1E102Z | Ceramic 0.001uF +80% —20% 
PN14CY2E471J Carbon 4702 = #5% ~—«1/4W CCASCHIN2205"" 7) Ceramic 2pF * | 20% 
Baa reyae iiss ae nee cee ene CK94YG1E102Z | Ceramic 0.001uF +80% —20% 
PD14BY2E152J Carbon 15kQ 45% 1/4W COASEE e203 ©) Cera gg) et 
ac AoE es pas SS ENE BO CK94YG1E102Z | Ceramic 0.001HF +80% —20% 
R8 PD14BY2E471J Garbon 4702 = 45% ~—«1/4W SAID siet seand oe See mee 
RQ PD14BY2E330J Carbon 332 +5% 1/4W cence ate aa On eee 
R10 PD14BY2E103J Cannon 10k2 45% ~—1/4W Ceci hie ee eee ee 
R11,12 |R92-0041-25 Metal plate 0.472 +10% 1W ! 
R13 PD 14BY2E682J Carbon 68k2 +5% 1/4W COAG EFOSC creme OOS 05-20% 
PD14CY2E473J Carbon 47kQ = 45% -—«1/4W COASCH 220 Te) Ceramic Zap Na 20% 
ct pane: copes ERS She CK94YG1E103Z | Ceramic O.01uF +80% —20% 
PD14BY2E332J Carbon 3.3k2 45% 1/4w RESISTOR 
PD14CY2E273J Carbon 27kQ 45% ~—«1/4W ETERS nae 
PD14BY2E562J Carbon 5.6k2 45% 1/4W SHB Voesna tn eee 
PD14BY2E221J Carbon 2202 45% 1/4W BE ocaae tne 
PD14BY2E392J Carbon 3.9k2 45% 1/4W YAR E URE eee 
PD14BY2E222J Carbon 2.2k2 45% 1/4W Pain voces ne ee 
PD14BY2E821J Carbon 8202 45% 1/4w BDI dey DERG LIMMIRERCC 
PD14BY2E102J Carbon 1ka 45% 1/4W 
PD14CY2E562J Carbon 5.6k2 +5% 1/4W SEMICONDUCTOR 
PD14CY2E474J Carbon 470kQ2 45% 1/4W Diode 181555 
PD14CY2E104J Carbon 100k2 45% ~=1/4W 
PD14BY2E2235 Carbon 22k 45% 1/4W Transistor 2SC460(B) 
PD14BY2E224J Carbon 220k2 45% 1/4W 
PD14BY2E104J Carbon 100k2 45% 1/4w eg A le 
PD 14BY2E332J Carbon 3.3k2 +5% 1/4w | L33-0104-05 Ferri-inductor 
PD14BY2E103J Carbon 10k2 +5% 1/4W 
PD14CY2E103J Carbon 10kQ 45% 1/4W L32-0003-05 Oscillating coil 
PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E224J Carbon 220k2 145% 1/4W C05-0013-15 Ceramic trimmer 
PD14CY2E222J Carbon 2.2k2 +5° 1/4W 
PD14CY2E120J Carbon 122 +5 =1/4W L77-0123-05 Crystal oscillator 
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= PARTS LIST OF MARKER UNIT (X52-0005-01) 


CQ93M1H103K 
CC45CH1H151J 
CC94TH2H101J 
CC45CH1H330J 
CK94YG1E403Z 
CC45CH1H390J 
CC45CH1H330J 
CC45CH1H820J 
CC45CH1H201J 
CC94SL1H470K 
CC94SL2HO50D 
CK94YG1E4032Z 
CC45CH1H470J 


RESISTOR 


PD14CY2E473J 
PD14CY2E103J 
PD14CY2E101J 
PD14CY2E473J 
PD14CY2E472J 
PD14CY2E2245 
RCOSGF2H105J 
PD14CY2E4725 


L33-0118-05 


L77-0009-05 


J19-0013-04 


C05-0029-15 


Mylar 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Diode 


1N60 


Ferri-inductor 


Crystal oscillator 


Ceramic trimmer 


0.01 uF 
150pF 
100pF 
33pF 
0.04uF 
39pF 
33pF 
82pF 
200pF 
47pF 
5pF 
0.04uF 
47pF 


10kQ 
1002 
47kQ 
4.7kQ 
220k 2 
IMQ 
4.7kQ 


Crystal oscillator holder 


= PARTS LISTS OF GENERATOR UNIT 
(X52-0010-01) 


CC94SL1H101K 
CK45F1E103Z 
CEO4W1E4R7 
CE04W1HO010 
CK45F1E502Z 


CQ92M1H473K 
CE04W1H010 
CE04W1E100 
CEO4W1E4R7 
CEO4W1E3R3 
CK45F1E102Z 
CC94SL1H220K 
CK45F1E103Z 
CQ92M1H473K 
CK45F1E103Z 


CE04W1C470(RL) 


Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Ceramic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Mylar 
Ceramic 


100pF 
0.01 uF 
4.7yF 
Tyr 
0.005uF 
47 pF 
0.047 uF 
Tur 
10uF 
4.7 uF 
3.3yuF 
0.001 pF 
22pF 
0.01 uF 
0.047 uF 
0.01 uF 


CAPACITOR 


+10% 
45% 
45% 
+5% 
+80% 
45% 
+5% 
+5% 
+10% 
+10% 
+0 .5pF 
+80% —20% 
+5% 


—20% 


45% 1/4W 
+5% 1/4W 
415% 1/4W 
15% 1/4W 
45% 1/4W 
15% 1/2W 
15% 1/4W 


SEMICONDUCTOR 


Transistor 2SC373 or 2SC458 (B) 
Transistor 2SC373 
Transistor 2SC373 or 2SC458 (B) 


CAPACITOR 


+10% 

+80% —20% 
25WV 
5OWV 
+80% 
16WV 
+10% 
5OWV 
25WV 
25WV 
25WV 
+80% —20% 
+10% 

+80% —20% 
+10% 
+80% 


—20% 


—20% 


CC94SL1H220K Ceramic 22pF +10% 
CEO4W1C470(RL) Electrolytic AT uF 16WV 
CC94SL1H101K Ceramic 100pF +10% 
CEO4W1E3R3 Electrolytic 3.3uF 25WV 
CK45F1E103Z Ceramic O0.01inF +80% —20% 
CQ92M1H473K. . | Mylar 0.047uF +10% 
CK45F1E103Z Ceramic O.0iuF +80% —20% 
CC94SL1H271K Ceramic 270pF +10% 


CK45F1E403Z Ceramic 0.04uF +80% —20% 


RESISTOR 


PD14BY2E332J Carbon 


R2 PD14BY2E473J Carbon 4A7k2Q +5% 1/4W 
R3 PD14BY2E101J Carbon 1002 +5% 1/4W 
R4 PDI4ABY2E22253 Carbon 22k2 +5% 1/4W 
R5 PD14BY2E123J Carbon 12k2 .£5% 1/4W 
R6 PDVABNEZE O23 Carbon 1kQ +5% 1/4W 
R7,8 POIABYZE2233 Carbon 22kK2 +5% 1/4W 
RQ PD14BY 2E154J Carbon 150k2 +5% 1/4W 
R10 PD14BY2E221J Carbon 2202 +5% 1/4W 
R11 PD14BY2E102J Carbon 1kQ +5% 1/4W 
R12 PD14BY 2E821J Carbon 8202 +5% 1/4W 
Ris, 4 PD14BY2E221J Carbon 2202 +£5% 1/4W 
R15 PD14BY 2E331J Carbon 3302 +5% 1/4W 
R16 PD14BY2E474J Carbon 4A70kQ +5% 1/4W 
R17 PDI4GYZE2215 Carbon 2202 +5% 1/4W 
R18 PD14CY 2E681J Carbon 6802 +5% 1/4W 
R20 PD14BY 2E472J Carbon 4A7k2Q +5% 1/4W 
R21 PD14BY2E183J Carbon 18k2 +5% 1/4W 
R22 PD14CY 2E474J Carbon 470k2 +£5% 1/4W 
R23 PD14CY2E152J Carbon 1.5k2 +5% 1/4W 
R24 eI PDT46YZEN029 Carbon 1kQ +5% 1/4W 


SEMICONDUCTOR 


Diode 1N60 
Diode 1$1555 


FET 2SK24E 
Transistor 2SC733Y 
FET 3SK35GR 


Ferri-inductor 
Ferri-inductor 


L33-0104-05 
L33-0101-05 


Balanced modulator coil (3.395 MHz) 
MISCELLANEOUS 


L30-0021-05 


Reed relay 


$51-1002-05 


Ceramic trimmer 


C05-0015-15 


Trimmer potentiometer 1002 (B) 
Trimmer potentiometer 1kQ (B) 


R12-0054-05 
R12-1012-05 


= PARTS LISTS OF VOX UNIT (X54-0001-00) 


CAPACITOR 


C1 CK45F1E103Z 
CEO4WOF470 


CK94Y G1E403Z 


+80% —20% 
3.15WV 
+80% —20% 


Ceramic 0.01 uF 
Electrolytic 47 uF 
Ceramic 0.04uF 


G2 
C3 
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Circuit No. 


CK94YG1E203Z 
CEO4W1H3R3 
CE04W1H010 
CK94Y Y1H472M 
CK94YG1E403Z 
CE04W1H3R3 
CC45SL1H331K 
CK45F1E103Z 


Ceramic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


0.02uF 
3.3uF 
Wie 


+80% —20% 
5OWV 
SOWV 


0.0047HF 420% 


0.04uF 
GeO 

330pF 
0.01 uF 


+80% —20% 


5SOWV 
+10% 
+80% —20% 


RESISTOR 


PD14CY2E104J Carbon 100k2 15% 1/4W 
PD14CY2E223J Carbon 22k +5% 1/4W 
PD14CY2E334J Carbon 330kQ +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W 
PD14CY2E334J Carbon 330kQ +5% 1/4W 
DY [AON SS CSN, Carbon 56k +5% 1/4W 
PD14CY2E562J Carbon 5.6kQ2 +5% 1/4W 
PD14CY2E102J Carbon 1kQ +5% 1/4W 
POTAGYZE222)) Carbon 22KSY +5% 1/4W 
PD14CY2E102J Carbon 1kQ +5% 1/4W 
PDTACY ZE1035 Carbon 10k +5% 1/4W 
PD 14CY2E153J Carbon 15kQ +5% 1/4W 
PHIAGYZE4723 Carbon 4A7IkK2Q +5% 1/4W 
PD14CY2E471J Carbon 4702 +5% 1/4W 
PD14CY2E4R7J Carbon AV IAQ +5% 1/4W 
PH IZGYZE4Z7 39 Carbon 47k +5% 1/4W 


PD14BY2B102J 1kQ 


Carbon 


Diode 
Diode 
Diode 


1N60 
S-1.5-01 
1N60 


Transistor 2SC373 
Transistor 2SA562-Y 
Transistor 2SC373 

O08 Transistor 2SA562-Y 


MISCELLANEOUS 


& = PARTS LISTS OF NB UNIT (X54-1080-10) 


CAPACITOR 


Parts No. 


+0.5pF 
+80% —20% 
+80% —20% 
+5% 

25WV 
+80% —20% 
+80% —20% 
+20% 

+80% -20% 
50WV 
+80% —20% 
+80% —20% 
+20% 

+5% 

+80% —20% 
+80% —20% 
+80% —20% 
+80% —20% 


CC45SL1H020D 
CK45F1H203Z 
CK45F1H103Z 
CC45SL1H101J 
CE04W1E100(RL) 
CK45F1H103Z 
CK45F1H203Z 
CK45D1H102M 
CK45F1H103Z 
CE04W1HO010(RL) 
CK45F1H203Z 
CK45F1H103Z 
CK45D1H102M 
CC45SL1H331J 
CK45F1H103Z 
CK45F1E403Z 
CK45F1H203Z 
CK45F1H103Z 


2pF 
0.02 uF 
0.01 uF 
100pF 
10uF 
0.01 uF 
0.02uF 
0.001 uF 
0.01 uF 
Tyr 
0.02uF 
0.01 uF 
0.001 uF 
330pF 
0.01 uF 
0.04yF 
O0.02uF 
0.01 uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


RESISTOR 
PD14CY2E151J Carbon 150Q 45% 1/4W 
POIACYeEQ2is Carbon 2202 +5% 1/4W 
PD14CY2E102J Carbon 1kQ +5% 1/4W 
POIAGYZEA723 Carbon 47k2Q *t5% 1/4W 
PD14CY2E1 O25 Carbon 1kQ +5% 1/4W 
PD14CY2E4725 Carbon 4A7k2 +45% 1/4W 
PD 14CY 2E682J Carbon 6.8k2 145% 1/4W 
PRTAGYZEO2 Ws Carbon 2202 +5% 1/4W 
RDA CyY2E2233 Carbon DING) 856 1/4W 
PeNACGyYZeEsssd Carbon SSK Glee ave 1/4W 
PD14CY 2E683J Carbon 68k Q +5% 1/4W 
PDI4ACYZE1023 Carbon 1kQ 15% 1/4W 
PD14CY2E471J Carbon A702. 145% 1/4W 
PDIAGYZE 1039 Carbon 10kQ +5% 1/4W 
PD1I4CY 2E333J Carbon B38k 9) +5% 1/4W 
PPAW4ECY 2ZE1089 Carbon 10kQ2 +5% 1/4W 
ROHACGY2E2225 Carbon D7 Oye 1/4W 
SEMICONDUCTOR 

ia 3SK22(GR) 

BET 2SK19(GR) 

AS TA7045M(R) 

Transistor 2SC460B 

Transistor “2ZSC733(Y) 

Diode 1S73A 

Diode 1N60 

Varistor MV-13 

COIL 

L30-0010-05 eae 3395K Hz 
L31-0286-05 NB coil (A) 3395KHz 
L31-0287-05 NB coil (B) 3395KHz 
L30-0010-05 LES 3395KHz 
L30-0021-05 Leal 3395K Hz 


L33-0104-05 


Ferri-inductor 


= PARTS LISTS OF FAN UNIT (X54-1100-01) 


£22-0207-05 


FO7-0316-04 
FO9-0020-05 


J21-1153=-4 
J32-011 7-04 


L33-0025-05 


T 40-001 2-05 


elem 


MISCELLANEOUS 


Lug board x 2 


Fan cover 
Fan 75 


Hexagon boss 


Motor 100V 


Description 


Heater choke (14H) x 2 


Fan motor mounting hardware 
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Figure 21. AF Board (X49-0008-01) Diagram 
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Figure 22. ANTENNA COIL Board (X44-1090-00) Diagram 
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Figure 23. CARRIER Board (X50-0009-01) Diagram 
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FIXED CHANNEL-AVR Board (X43-1100-00) Diagram 
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Figure 26. GENERATOR Board (X52-0010-01) Diagram 
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Figure 29. MARKER Board (X52-0005-01) Diagram 
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Figure 30. MIXER COIL Board (X40-0018-01) Diagram 
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Figure 32. OSCILLATOR COIL Board (X40-0019-01) Diagram - 
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Figure 33. RF Board (X44-1080-00) Diagram 


fete fee 


a» 
as 
vb 
0 
¢ 


i 
4 
F 
Lt 
1 
z 
' 
7 
j 


oN “yh, “ 7 ' ; ; ; 


i ; i RL 
ws eo as Bane 
ie ‘ cos 
é +, aT | ) 
La 4 bau 


ps \ 
i en 
Lda al wy ee einen edd - 


i 
’ in Gel Tse. ; ms + shal 
i 14 ¥ 


' 
) SAY i oe | 


a Ki / - i ‘9 : 
a ee é r.’ et mm 
eee ee 
| Se i Ne RR 


ah Loe gt i ee . 
' , oe BE eres 


Pa <b, ad 
‘ Ree 
4 
A 
| ei , 
& 
' 
‘ os ¢ 
an} ) 
i‘ 
z 1,4 j 
# > 
al 4 
- 
4 ’ 4 ré 
v's F : 
~~ =F sy 
Ry “ 
: ie: 
ia : 
ee 
Peg . 
a 
? 4 
. a - 
‘ 4 ra 
4 
a 
af a 
. , , 
Py ule 
at a 
’ \ 4 
i 
| 
r 
' 
~ é 
‘ 
od } 
‘ 5 
- 
f s 
= - q ; } 
: betes 7 
ma -, 
a i nd i 
int 
id Se tevener x, 
Se ee 
[Ooa-<+ 
eee ie! am 
x 
< 
vole’ Gal) 
a ‘ 
no | = fe 
~ % 4 
* ® 
oawet4, joie’? 
ai] Ann eyed 4 
Tar 
‘ 
‘ 
° 
I he 
af 
y i 


GB (8 8 


De¥ D7 


Cl 33 I60V 


R3 470K 


“(3008 {2708 


C2 33 I60V 
+ 


R4 470K 
R1 470K 
R8 IOOK 


C)s 


€O OO 
GND 300A Ra SG 
DI~6:VO8J D7:VO6E D8~11:VO6B 


VO6B: Yellow 


V08J :Green 
Cathode (Marked in VO6E : Red 


Figure 34. RECTIFIER Board (X43-1090-00) Diagram = ©! Specified) 
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Figure 35. VOX Board (X54-0001-00) Diagram 
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@ EXTERNAL VIEW 


KNOB WAFER 
PANEL (K29-0167-13) 
(A20-0701-13) 
(England) DIAL SCALE KNOB 
(A20-0736-03) (B20-0287-04) (K21-0166-04) 


(U.S.A., Europe) 


MODEL 
VFO-520 


FUNCTION 
REC 
REC ear 
Orr} xmir 


@kenwooo RE| (OTE VFO 


KNOB 
KNOB 
(21-0267-04) KNOB (K21-0267-04) 
(K23-0271-03) 
LEG 
(JO2-0049-14) 
= TOP VIEW PARTS 
S2 
VR2 
Rui (Rimsoseesia 


(S51-4016-15) 


9 PMT SOCKET VFO CASE 
(E01-0903-05) (A01-0169-13) 


FREQUENCY RANGE: 


= SPECIFICATION ea 
@ 


80 meter band 3.5 to 4.0 MHz. 
40 meter band 7.0 to 7.5 MHz. 
20 meter band 14.0 to 14.5 MHz. 
15 meter band 21.0 to 21.5 MHz. 
10 meter band A 28.0 to 28.5 MHz. 


B 28.5 to 29.1 MHz. 
C 29.1 to 29.7 MHz. 


OSCILLATION FREQUENCY: 
4.9 to 5.5 MHz. 


OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator. 


OUTPUT VOLTAGE: 
1 volt +3 db (across a 470 ohm load). 


FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of & 
warm-up 


SOLID STATE COMPLEMENT: 
2 transistors. 
ZFEIS 
6 diodes. 


POWER REQUIREMENTS: 
The VFO-520 receives power from the TS-520. 
12.6 VAC, 80 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 


DIMENSIONS: & 


6.5" wide x 5.9” high x 7.5” (excluding feet). 


WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 
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VFO-520 


| = PARTS LISTS OF VFO-520 (Y57-1020-00) 


CAPACITOR 
Ceramic O.01npF +80% —20% 


R1 PD14BY2E102J Carbon 1kQ 45% 1/4W 
R2 PD14BY2E392J Carbon 3.9k2 45% 1/4W 
SEMICONDUCTOR 


MISCELLANEOUS 
Case (A) 


CK45F1H103Z 


A01-0212-13 


A01-0213-03 Case (B) 

A20-0701-13 Panel (England) 
A20-0736-03 Panel (U.S.A., Europe) 
A22-0136-23 Sub panel 
A23-0430-03 Rear panel 


BO1-0078-23 Escutcheon 


B10-0131-04 Front glass 

B20-0287-14 Dial scale 

B30-0079-05 Pilot lamp (12V 40mA) 

B40-0855-04 Name plate (serial) 

B42-0009-04 Passed sticker (Europe, England) 

B46-0047-00 WARRANTY card (U.S.A.) 

B50-1108-00 Operating manual (U.S.A., Europe) 
- B50-1109-00 Operating manual (England) 


D23-0115-05 Ball bearing 
_ D23-0116-05 Ball bearing ass’y 


E01-0903-05 9P MT socket 


— E05-09034-05 9P MT plug 
— E09-0204-05 2P plug 

— E14-0101-05 1P plug 

— E22-0405-04 Lug board 


F15-0161-04 Shading plate 


H0O1-1015-04 Carton case (Inside) (England) 
HO1-1044-04 Carton case (Inside) (U.S.A., Europe) 
H03-0285-04 Carton case (Outside) (U.S.A., Europe) 
H03-0303-04 Carton case (Outside) (England) 
H10-0933-03 Polystyrene foamed fixture 
H10-0935-04 Protection Board 

H10-0968-03 Polystyrene foamed fixture 
H20-0372-04 Protection cover 

H25-0002-04 Accessory bag 

H25-0029-04 Accessory bag 


H25-0078-00 Instruction bag 


Parts No. Description 


JO1-0025-04 Sub fet 

J02-0049-14 Leg x 4 

J19-0360-04 Coupling clamp 
J21-1145-04 Pilot lamp 

J21-1147-04 Coupling mounting hardware 
J21-1152-04 Relay mounting hardware 
J32-1030-14 Round boss x 2 

J32-0185-04 Hexagonal boss x 2 
J41-0020-04 Knob bushing 

J61-0019-05 Cable wrapping band 


K21-0267-04 Knob (RIT) x 2 
K23-0271-03 Knob (MAIN) 
K29-0166-04 Knob (Push) 
K29-0167-23 Knob wafer 


RO3-2020-05 Variable resistor 5kQ (B) 
R12-3036-05 Variable resistor 10kQ (B) 


$10-1102-05 Rotary switch (FUNCTION) 
§$40-2023-05 Push switch (RIT) 
$51-4016-15 Relay 


X40-1070-00 VFO unit 
X54-1120-01 Indicator unit 


= PARTS LIST OF INDICATOR UNIT 
(X54-1120-01) 


Parts No. Description 


E23-0046-04 Terminal 
PD14BY 2E681J Carbon 6802 +5% 1/4W 
PD14BY 2E471J Carbon 47092 +5% 1/4W 


LED (TLR-104) 


VFO-520 


= SCHEMATIC DIAGRAM 
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= EXTERNAL VIEW 


LEG 
(J02-0049-14) 


= PARTS LISTS OF SP-520 (Y59-1000-00) 


MISCELLANEOUS 


A01-0221-12 
A20-0721-04 
A22-0142-13 
A47-0007-04 


BO1-0078-23 
BO5-0205-04 
B43-0198-04 
B43-0201-04 
B42-0009-04 
B50-1111-00 
B50-1120-00 


E12-0001-05 
E20-0208-04 
E29-0005-04 


HO1-1032-14 
H0O1-1068-04 
H03-0301-04 
H03-0302-04 
H10-0933-03 
H10-0935-04 
H10-0968-03 
H20-0372-04 
H25-0016-00 


J01-0025-04 
JO2-0049-14 
J32-1030-14 


T06-0011-05 


PANEL 
(A20-0721-04) 


BADGE 


SP-520 


@ SPECIFICATION 


Speaker size 


Maximum input 


Impedance 


Frequency response 


Dimensions 


Weight 


(B43-0198-04) (ENGLAND) 
(B43-0201-04) (U.S.A. Europe) 


Case 
Panel 
Sub panel 
Rear plate 


Escutcheon 
Speaker net 

Badge (England) 

Badge (U.S.A., Europe) 
Passed sticker 


Phone plug 
Terminal strips 
Y lug x 2 


Protection board 


Protection cover 
Accessory bag 


Sub leg 
Leg x 2 
Round boss x 2 


Speaker 


Operating manual (U.S.A., Europe) 
Operating manual (England) 


Carton case (Inside) (England) 
Carton case (Inside)(U.S.A.,Europe) 
Carton case (Outside) (England) 
Carton case (Outside)(U.S.A., Europe) 
Polystyrene foamed fixture 


Polystyrene foamed fixture 


4.75” 
2 watts 


8 ohms 
100 Hz to 5 kHz 


6.5’’ wide x 6.0” high x 7.5” deep 


(excluding feet) 
3.0 Ibs. 

5.28 Ibs. 
(shipping weight) 
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SCHEMATIC DIAGRAM (RF UNIT) — 


THE SCHEMATIC DIAGRAMS ON THE PAGE 42, 43 ARE APPLIED FROM SERIAL 
NO. 15xxxx. 
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wooo Contro!, OSC, Common flow 
*—— +800 V,+14 V,+9 V DC line 


*TP mark shows TEST POINT 


Cee reception level 
*The voltage is indicated as iraneiniésion level) 
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